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ALUMINUM IN BUILDING CONSTRUCTION 
a technical reference guide (TRG 2-2)* 


(Numbers in parentheses refer to selected references, pages 9-10) 


REVISED CMP-6 (6 March 1952) 


Recent revisions in the Controlled Materials Plan affect use of aluminum & make it 


available for additional types of buildings. Following notes indicate major specific 
references to aluminum: 


e self-authorization (per project & per quarter): 


industrial construction: 1000 lb aluminum AND 2000 Ib copper 
or copper base 
other construction: 100 lb aluminum OR 200 |b copper 


or copper base 
residential construction is under NPA Order M-100 of same date 


conservation: 


no copper or aluminum for decorative or ornamental work 

no aluminum except in 
industrial, electric utility & communications construction—other construction may 
substitute 1 1b aluminum electrical conductor for each 2 lb copper electrical con- 
ductor permitted (this also applies to residential work under M-100) 


controlled aluminum includes: 


rolled bar, rod, wire (including drawn wire), structural shapes 
aluminum-cable-steel-reinforced (ACSR) & bare aluminum cable 
insulated or covered wire or cable 

extruded bar, rod, shapes, tubing (including drawn or welded) 
sheet, strip, plate, foil 

powder (atomized or flake, including paste ) 

pig or ingot, granular or shot 


controlled carbon steel includes aluminum clad or coated material 


AMENDMENT TO CMP-6 (to be issued 1 July 1952) 


Will provide increase in self-authorization for elementary & secondary schools when 
at least 50% of space is for classrooms. Effective for 3rd quarter 1952—per project, 
not per quarter: 


e 50 tons carbon steel including 7 tons structural 
e 1000 lb copper AND 
e 1000 lb aluminum 


* TRG 2-1 Non-ferrous metals AIA Bul- 
letin September 1948. 
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YALA PIC uNO, Vo aele 


i Be IS ONLY twenty years since an 
experienced architect was heard to ex- 
claim “Aluminum? Hell, 

!»? 


metal, it’s just a stiff mud! 


that’s not a 


In the intervening decades this silvery 
“mud” has, thru fabulous research & de- 
velopment, accelerated by wartime 
urgency, been refined, alloyed, processed, 
heat-treated & fabricated into thousands 
of uses, some entirely new, some of them 
replacements for items originally made 
of other materials. ‘There has been con- 
tinuous reduction of basic cost of alumi- 
num thru still-continuing expansion of 
production & availability of cheap elec- 
tric power. Influence of cheap electricity 
is most important because it takes roughly 
10 kilowatt-hours to produce one pound 
of aluminum. Economic production of 
the metal also requires a huge bank of 
intermediate material which can be re- 
cycled in the process. Both of these facts 
limit manufacture of aluminum to large 
operations requiring extensive capital in- 
vestment. 


Another industry factor which has 
probably been good for consumers as 
well as for the established manufacturers 
has been easy acquisition of plant facili- 
ties from the government at the end of 


World War II. 


Production expansion now underweigh 
means double 1950 capacity by 1953 
(716% of 1939 capacity!) This is a lot 
of metal to sell. In possible absence of 
heavy war demand it may mean an in- 
nundation of building construction with 
aluminum in forms & for uses still un- 
known. (The aluminum companies are 
telling their sales, promotion & new uses 
departments that it better be that way!) 

At this time, with certain metals under 
rigid control perhaps because of real 
shortages, architects are seeking substi- 
tute & replacement materials. What is 


happening is that depletion of certain 
materials is causing a shift to others 
which may be permanent. 


copper vs. aluminum wire: 


There are many who believe that there 
will never again be enough copper avail- 
able to take care of the electrical power 
capacity being installed in this country. 
It is significant that one of the largest 
copper producers has entered the alumi- 
num business with large new facilities. 


There is no doubt that aluminum has 
made a permanent place for its service 
in highwire lines & heavy conductors, 
including bus-bars. ACSR (aluminum- 
cable-steel-reinforced) is standard for 
transmission lines. These heavy jobs are 
the big users of copper. Consequently, 
aluminum cable & bus are in the category 
of what the industry likes to call re- 
placement rather than substitute mate- 


rials. (29-30-32) 


A considerable length of the highest- 
tension transmission line in the world 


(315,000/330 000 volts) is now under | 


test in the eastern United States. It is a 
new form of ACSR. There is also a long 
test installation of telephone cable. 


Aluminum electrical conductor is in- 
cluded & given use-approval in National 
Electrical Code which is presented as a 
minimum standard. Inspectors are 
usually accorded independent authority 
to approve or disapprove installations de- 
pending on requirements of independent 
city codes. While many cities have 
adopted NEC as a firm part of their in- 
dividual municipal codes, & more cities 
are adopting it year by year, there re- 
main those cities who continue on basis 
of separate electrical requirements of 
their own codes, In latter case, proposal 
of aluminum wiring must be presented 


to local code authorities for approval. 


Where technical data concerning ap- _ 


proval is required, Underwriters Labo- 
ratories Inc, 
aluminum cable manufacturers may be 
consulted for assistance. Where NEC 
has been made part of city code, use of 
aluminum as electrical conductor mate- 


aluminum producers & 


rial may be considered already approved. 


other uses: 


This technical reference guide has 
been prepared to point out a number of 


other uses in addition to electrical con- — 
duction. Increased use of aluminum in _ 


hardware is noteworthy & other sections 


of this article describe material & in- | 


stallation details for roofing & sheet 
metal in various forms. This will be sup- 


plemented at a later date with informa- — 
tion on flashing which is at present, for — 
a difficult applica- — 
tion for aluminum. Successful techniques — 
have been developed but there are rela-~ 


educational reasons, 


tively few contractors who have trained 
mechanics for this work. (12 & 37) 


Much of this information was pre- 


pared for the AIA BULLETIN by the_ 


Aluminum Company of America & we 
greatly appreciate its cooperation. Rey- 
nolds Metals Company has also con- 
tributed data & the subject has been dis- 
cussed with representatives of the Na- 
tional Electrical Contractors Association 
& an early draft of the article was re- 
viewed by a number of specialists at the 
National Bureau of Standards. 


A Conservation Round Table, ar- 
ranged by the AIA for its Committee on 
School Buildings (February 1952), in- 
cluded a session on new & replacement 
uses of aluminum which brought out a 
few additional facts which have been i ing 
cluded in the following sections. 


ing organizations & individuals 
Following organizat « individual 
have assisted us in compiling this article: 


ALUMINUM COMPANY OF 
AMERICA 


H. F. Johnson, Assistant to Industry Manager 
Architectural Products 

C. Braglio, Assistant Manager 

Development Division 

O. M. Mader, Head, Architectural Section 
Development Division 

B. C. Mullen, Jr., Washington Representative 
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REYNOLDS METALS COMPANY 


W. Moore, Assistant to the Vice-President 
in Charge of Research 

F. W. Boynton, Director 

Products & Applications Department 

General Aluminum Products 


NATIONAL ELECTRICAL 
CONTRACTORS ASSOCIATION 


E. R. Cornish, Director 
Education & Research 
G. B. Roscoe, Editor 
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NATIONAL PRODUCTION 
AUTHORITY 
W. C. Habberstatt, Chief 


Builders Hardware Branch 
Building Materials Division 


NATIONAL BUREAU OF 
STANDARDS 

H. R. Snoke (Roofing) 

J. A. Dickinson (Safety & Codes) 
R. L. Lloyd (Safety & Codes) 
Dr. J. L. Thompson (Metallurgy) 
T. H. Orem (Metallurgy) 

F. M. Reinhart (Metallurgy) 
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, ALUMINUM BUILDING WIRE 


ie IS AGREED that copper is excel- 
lent for electrical conductors, par- 
_ ticularly in smaller sizes (below No. 6). 
It is more ductile than aluminum, can 
be turned around small terminals, takes 
smaller conduit & the great majority of 
wiring devices, because of stiff competi- 
tion, have been sized for the smaller 
copper wire.. Copper can also be con- 
nected with familiar techniques & mate- 
rials. 

Aluminum wire, on other hand, in its 


usual form has been satisfactory only for 
larger sizes. Until recently it was avail- 
able only in harder, relatively brittle 
forms & because of lower conductance 
required wire sizes one trade size (2 
gauges) larger than copper for same 
current (but half the weight). Heat- 
resisting insulation permits, under Na- 
tional Electrical Code, use of size-for- 
size wire with copper—but same insula- 
tion would permit still smaller copper 
conductor. These facts made successful 


ALUMINUM WIRE & CABLE — INSULATION — CONDUIT 


size 


number insulation total conduit size 
AWG orMCM _- strands type diam 3-conductors 
+ 12 7 RU 0.144” Ale 
12 1 RU 0.1277” Ve 
10 1 RU 0.148” yy!’ 
8 7 RU 0.224” 34” 
8 ii RH 0.33594 a4 
6 if RH OS his4 ile 
4 7 RH 0.4195” 114” 
2 7 RH 0.4795” 114” 
1/0 19 RH 0.623” Q” 
2/0 19 RH 0.669” Le 
4/0 19 RH Oa” Vs pe 
350 MCM S78 RH 0.994” 3% 
— 500 37 RH TENZO? bi 
750 61 RH 13427 4” 
1000 61 RH 1.496” 4” 


COMPARATIVE MECHANICAL PROPERTIES (0.081” diam wire — +12) 


metal EC aluminum EC aluminum copper 

condition hard-drawn semi-annealed annealed 

apparent elastic limit 10,000 psi 5,000 psi 
yield strength 0.5% extension 24,700 psi 10,000 psi 
tensile strength 27,500 psi 17-22,000 psi 35,000 psi 
elongation (in 10’) 2% 35% 
modulus of elasticity 10,000,000 psi 16,000,000 psi 
endurance limit 8,000 psi 10,000. psi 


COMPARATIVE BRANCH CIRCUIT WIRE DETAILS 


allowable current 


i diameter weight : : 
AWG rane Ib./1000 ees 
Aluminum type RU 

1, iS 74 12 |b 17 amps 
a 10 Omer 17 2 
8 Ou 26 34 
6 (stranded ) 0.29” 46 46 
Copper type R : 

14 O64 21 1b 15 amps 
= 12 0518” 28 20 
10 0:22" 49 30 
8 0.28” 80 40 


tabular data adapted from (31 & 33) 
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installation of small size aluminum wire 
infrequent &, in addition, mechanics were 
not familiar with proper soldering tech- 
niques & materials. Consequently, in the 
past, electrical contractors have been un- 
able to sharpen their pencils when alumi- 
num was substituted for copper wire. 

There are several points to consider in 
connection with relative conductivity of 
aluminum. Present NEC lists current 
carrying capacity of aluminum as 84% 
of same size copper wire with same in- 
sulation. In practice, in building circuits 
& due to “skin” effect in AC transmis- 
sion, this has proved to be an excessive 
rating & it is now proposed to reduce 
code standard to about 78%. Alcoa 
guarantees for EC aluminum 61% of 
the electrical conductivity of copper as 
established by the International Annealed 
Copper Standard. Current carrying ca- 
pacity is not the same as conductivity 
(which is the reciprocal of the resist- 
ence) since current carrying capacity 
involves voltage drops &/or operating 
temperature as well as conductivity. 
Longer runs of smaller or less conduc- 
tive wire naturally result in consider- 
able voltage drop & waste of electricity. 
(sy) 

Can conductivity be increased? The 
answer to this is a merry-go-round. Pure 
metal is most conductive but pure 
aluminum is relatively soft, stretches, & 
lacks tensile strength. It can be drawn in 
harder tempers or alloyed to improve 
handling characteristics but both harden- 
ing & alloying decrease conductivity. EC 
Aluminum (Flectrically Conductive) at 
99.45% is purer than usual commercially 
pure aluminum in order to improve con- 
ductivity. It is available in different 
tempers which has slight if any effect on 
conductivity. 

Two other characteristics should be 
mentioned, both concerned with joints 


between aluminum & other metals. 
Thermal expansion of aluminum is 
greater than that of copper. Conse- 


quently, repeated cycles of heating & cool- 
ing (intermittent current in wire is one 
example) may work & loosen joints be- 
tween the dissimilar metals. Second prob- 
lem is that of electrolytic corrosion. Any 
actual moisture in a joint between copper 
& aluminum will result in corrosion of 
aluminum thru development of electroly- 
tic action. Such corrosion is particularly 
bad when electrolyte (water or prac- 
tically any liquid) washes over copper 
before reaching aluminum. For inside 
wiring, dry joints between copper & 
aluminum will require no protection. 
For outside wiring, waterproof taping 
of aluminum to copper joints is required. 
1952 
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ALUMINUM BUILDING WIRE (continued) | 


Shielded argon-arc welded aluminum ter- 
minal—no flux required 


EC Aluminum wire & cable in many yarie- 
ties of stranding & insulation 


Compression type fittings (above) applied to 


aluminum conductor by special tools. Bolted 
type fittings (at right) commonly used for 
aluminum are quickly applied 
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This practice is, of course, desirable even 
on copper-to-copper connections. Where 
copper terminals are used, they should be 
coated with tin, cadmium or zinc & are 
available in that form. An enormous 
amount of work has been & is being done 
on these problems of corrosion, con- 
ductance, connectability & termination. 

The use of aluminum as electrical con- 
ductor material has been approved by 
Underwriters’ Laboratories Inc in size 
range from + 12 thru 2,000,000 circu- 
lar mils. Aluminum electrical conductor 
has been successfully manufactured for 
most types of electrical service. While 
various forms include underground cable 
& overhead cable for both secondary & 
transmission use this article will concen- 
trate on uses in building field. (28) 

Power & feeder cable, usually ranging 
from + 6 thru 2,000,000 circular mils, 
is ordinarily of stranded type & can be 
operated at any appropriate voltages. 
Conventional insulations are used. 
Aluminum wire for this use can be hard- 
drawn or semi-hard & is suitable for 
operating temperatures up to 75° C. 

Branch circuit & lighting cable is in 
size range of 3:8 thru #12. For this 
range, aluminum conductor is generally 
solid & is now supplied in semi-hard 
form resulting in desirable flexibility « 
handling characteristics. 

Control cable is available as stranded 
wire in general size range of about + 8 
thru + 16, Again, semi-hard aluminum 
wire is preferred temper. 

While not in volume production as 
yet, aluminum low-voltage wire can be 
had on special order from most sup- 
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pliers of aluminum cable. This product 
is suitable for uses such as wiring to 
thermostats, bell-ringing & annunciators. 

NEC lists current-carrying capacity of 
copper cable with various types of in- 
sulation. Current-carrying capacities of 
aluminum cable are covered by a per- 
centage reference to copper capacities in- 
dicated in paragraph 3106, Art. 310 of 
NEC. 

There is potential price-saving on all 
sizes of aluminum cable when compared 
to copper of same current-carrying ca- 
pacity. However, savings will be greatest 
in larger sizes of power & feeder cable, 
amounting to as much as 35 to 50%. 

Terminating & connecting of insulated 
aluminum wire & cable can be accom- 
plished in same manner as_ normally 
used with copper, that is, by welding, 
compression fittings, bolted connections, 
& soldering by use of suitable special 
fluxes & solders. (30-31-34) Various 
manufacturers of electrical fittings such 
as Burndy Engineering, Thomas &_ 
Betts, Anderson Brass Works & others © 
are in a position to supply suitable | 
terminals & connectors for use with — 
aluminum. Many of these fittings have — 
been submitted to Underwriters Labo- 
ratories Inc for test & approval. Already ~ 
three such fittings are listed by Under- 
writers. They are Burndy Type NA-W ! 
(plated copper with bolted connection) 
&« Burndy Types YA-A « YA-S (alumi- 


num alloy compression types). 


More complete technical data on 


aluminum electrical conductor may be 
found in references given on page 10. 
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ALUMINUM ROOFING 


ARLIEST ALUMINUM ROOF 

of major proportions was installed 
in 1897 on St. Joachim’s Church in 
Rome, Italy. This roof continues to give 
good service but for economic reasons 
use of aluminum roofing did not be- 
come widespread for many years. Con- 
stant lowering of aluminum production 
costs has only in the last decade placed 
the metal in a favorable competitive posi- 
tion in metal roofing field. (16) 


It is interesting to note that nearly 
2,000,000 farm buildings are now roofed 
with aluminum. Rural roofing material, 
available in two thicknesses & three 
standard corrugations, is not intended for 
general use as load-bearing sheet over 
open spans greater than 12” Like all 
corrugated metal roofing, it should not 
be used on flat roofs or very low slopes 
or on structures where occasional, slight, 
wind-driven leakage could cause damage. 


Aluminum roofing is well-suited to in- 
dustrial exposure. For industrial build- 
ings with sloping roofs, a deeply corru- 
gated, specially designed, heavy-gauge 
sheet is available as a standard product 
from major aluminum producers. This 
product is load-bearing « will support 
wind loads of 30 psf over a 6-3” span 
with factor of safety of 2. Complete 
technical data & application instructions 
are available in producers’ published lit- 
erature, a typical part of one such data 
sheet from (38) being shown at bottom 
of next page. (In most cases where trade 
names, & alloy designations are used in 
this article they are ALCOA products. 
Other producers make many of the same 
materials under different designation.) 
Structural character of industrial corru- 
gated aluminum permits its use for such 
other varied applications as fencing & 
screen structure for drive-in theaters, 
decorative wall facing for remodeled 
storefronts, catwalk flooring in plants. 
etc. Its light weight of 56 Ib/100 sf 

often allows savings in supporting steel 
structure. 


Aluminum industrial roofing may be 
applied with conventional aluminum 
straps secured by aluminum rivets or 
machine screws. For fasteners applied 
from top side only, heavily galvanized 
steel self-tapping screws may be driven 
into purlins or combination steel & 
aluminum weldable studs (see page 6) 
may be fused to purlins on which sheet 
is impaled & anchored by an aluminum 
washer. Details of all fasteners are de- 
scribed in manufacturers’ literature. 


(19-20-21). 
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standing seam 


flat-seam roofing: 


Aluminum can be properly soldered 
only with special fluxes & soldering ma- 
terials. (34) However, with currently 
available solders & under some conditions 
of exposure, it is possible to experience 
some corrosive attack of aluminum adja- 
cent to solder joint. Pending development 
of new solders or new bonding mediums, 
flat-seam roofing should not be attempted 
in aluminum. On relatively small ex- 
panses, such as marquee roofs, welded 
details can be adapted to aluminum sheet 
of .040” thickness & greater. However, 
such jobs represent individual problems & 
cannot be covered generally. 


standing-seam roofing: 


There is no substantial history of 
aluminum in this type of roofing appli- 
cation. However, with exception of elimi- 
nation of soldering, this type of roof can 
be applied with aluminum sheet in much 
the same way as copper or terne. With 
qualified sheet metal workmanship, joint 
details can be designed for tightness with- 
out soldering. 

Under most conditions of exposure, 
aluminum alloy 38 will provide excellent 
service. Where atmospheric contamina- 
tion is unusually severe, Alclad 3S or 48 
should be considered. Sheet thickness of 
025” will provide a good balance be- 
tween durability & formability. A temper 
of quarter-hard (3S-H12) will provide 


good ‘“dead’’ bends with very little 
“spring-back.”’ 
Standing-seam roofs of this type 
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batten (wood) 


batten (extruded) 


Overly Mfg. Co. 
Greensburg, Pa. 


should not be applied on slopes of less 
than 3’/foot in short runs or 6’ /foot 
in long runs. Before applying metal roof, 
an asphalt-saturated 30-lb felt should 
be laid over entire roofdeck with 2” laps 
in direction of drainage. 

Entire roof should be so secured as to 
permit freedom of thermal expansion. 
Individual roof sheets should not exceed 
8’ in length & sheet positions should be 
staggered in adjacent runs. All securing 
should be by expansion-clip method using 
aluminum clips & aluminum nails for 
anchorage. Cross-locks or joints should 
be accomplished with a simple hook-lap 
allowing full expansion. Lap may be 
mastic-filled for extra insurance against 
leakage. Other roofing components such 
as gutters, flashing, etc., should be of 
aluminum & are covered elsewhere in 
this article. 
batten-seam roofing: 


Properties of aluminum are ideally 
suited to this type of roofing & a con- 
siderable history of application is avail- 
able. 

There have been numerous applica- 
tions of older type batten roof utilizing 
wood nailed battens over which alumi- 
num is cleated & seamed. Thicknesses of 
025”, .032’, or .040” can be utilized 
depending on anticipated life & monu- 
mental character of structure itself. Gen- 
erally .025” would apply to quality resi- 
dential & light commercial buildings 
while .040” material might be reserved 
for fine ecclesiastical work. Again, alloy 
3S will suffice in most instances with 
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ALUMINUM ROOFING (continued) : | 


Alclad 3S or 4S preferred for very 
severe exposures. MHalf-hard temper 
(3S-H14) can be handled in .025” 


thickness with quarter-hard (3S-H12) 
being advisable for .032” « .040” thick- 
nesses. As with standing-seam roofing, 
sheet lengths should not exceed 8’ or 10’ 
(some prefer 6’-8’ limit), cross-locks 
should be of hook-lap type & free expan- 
sion should be provided in anchorage de- 
tails. 

A newer all-aluminum batten roof has 
been perfected in recent years. Applied 
on such notable buildings as Cincinnati 
Union ‘Terminal, Mormon ‘Temple, 
Minnesota University Field House & 
others, it combines aluminum sheet & 
extrusions in a freely expanding detail 
which also provides a channel drain to 
eaves within batten. This batten roof 
takes full advantage of characteristics 
of aluminum « allows a freedom of 
choice in gauge, .032” being chosen in 
most instances. Half-hard temper (3S- 


nominal dimensions 


.032 inches. 
SO sero 
12 feet. 


Thickness: 


Lengths: 10, 


Widths: 


11, and 


H14) is easily handled x longer indi- 
vidual sheet lengths can be used as a 
result of freedom of expansion of as- 
sembly details. With its aluminum bat- 
tens, this roof is particularly well adapted 
to roofing of curved surfaces. 


roofing—general & summary: 


Aluminum roofing offers long life & 
low maintenance. Suitable alloys per- 
form acceptably in salt air-exposures 
(52S preferred) & in industrial atmos- 
pheres. To realize these benefits of dura- 
bility, it is important that certain in- 
stallation precautions be kept in mind. 

Thermally, aluminum expands more 
than copper, less than lead or zinc. To 
avoid expansion buckles which may de- 
velop into fatigue cracks after many 
thermal cycles, it is paramount that an- 
chorage details allow free expansion or 
“breathing” of roof membrane. Same 
freedom of expansion will serve to 
eliminate metal roof noise generation 


= PITCH 2.67” 
[\rnickness 032” 


from binding at some point in expansion 
cycle. 

Except over open spans, as with indus- 
trial corrugated roofing, it is good prac- 
tice to cover roofdeck with asphalt — 
saturated felt before applying roofing. 

Flashing, gutters, etc, should be of 
aluminum as well as fasteners. Contact 
with dissimilar metals should be avoided 
or suitably insulated (painting, Neo- 
prene washers, etc). Aluminum should 
not be used where subject to drainage 
water from copper roofing or roofing 
components. 

Where in contact with masonry con- 
struction or with lumber liable to become 
repeatedly wet, contacting surfaces of 
aluminum should be back-painted with 
good quality bituminous paint. 

Aluminum roofing, when left bare & 
bright, offers high degree of heat reflec- 
tivity toward reduced cooling load or 
fuel consumption. In clean atmospheres, 
this benefit continues for many years. In 


COVERING WIDTH 12 CORRUGATIONS—32” 


OVERALL WIDTH APPROXIMATELY 35” 


Roofing, 35 inches over-all, 32 


inches coverage with 1 cor- 
rugations side lap. Siding 33% 
inches overall, 32 inches cov- 


erage with 1 corrugation side 


lap. 
Corrugation: 7% 

crown to crown. 
Weight: 

corrugated sheet. 


loading table: (calculated) 


Maximum Uniform Load 
in Lbs. Per Sq. Ft. 


%_" Depth 


Purlin Clear 


Spacing 


7/6" 
7’0" 
6/6" 
6/0” 
StOn 
5102 
4/6" 
4’0" 
36" 


21.8 
PHS) 72 
29.3 
34.5 
41.3 
50.3 
62.5 
80.0 
105.7 


Maximum permissible spans for various uniform loads: 


20 p.s.f. 92” span or 7/10” purlin spacing D = 


30 p.s.f. 75” span or 6’5” purlin spacing D 


inches deep, 2.67 inches 


PITCH 2.67” 


iH" 


COVERING WIDTH 12 CORRUGATIONS—32” 


55 Ibs. per 100 square feet of 


STRAP FASTENERS 


V 
3.42" DOUBLE ALUMINUM bp 


es PURLIN NAILS PP 
2:27 


ONE 
CORRUGATION 
OVERALL WIDTH APPROXIMATELY 33%” SIDEMAL 


top fasteners 


MIGH POINT OF 
CORRUGATIONS 


ALUMINUM, 
Stee Qivel 


STEEL BASE 


PURLIN FLANGE WELD AREA 


WELDABLE STUD @ 


* for complete details, consult George D. Widman, 
Erection Contractor, Gardena, Calif. 

e for complete details consult Nelson Stud Welding, 
Division of Morton Gregory Corp., Lorain, Ohio. 


40 p.s.f. 65” span or 5'7”  purlin spacing D = 1.71” 


Note: stock sheet lengths range from 5/0” to 12/0” 


in one-foot increments. 

minimum radius for - 
3334,” wide siding sheet 
Ts ONe 


(All calculations with factor of safety of 2) CURVED CORRUGATED 


AVAILABLE ONLY IN SIDING SHEET (33%4’’ WIDE) 


.1008” 

Moment of Inertia .04415” 

35,000 
2 


Roofing: Section Modulus (12” width) 


(12” width) 


minimum radius for 35” 
wide roofing sheet is 16 
feet. Smaller radii may 
be possible on special 


Design Stress = inquiry. 


= 17,500 p.s.i. 


CROSS SECTION OF SIDE LAP 
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- a —________ALUMINUM ROOFING (continued) 


heavily contaminated atmospheres where 
adherent dirt & soot collect on roofing, 
heat reflectivity may be lost at a rapid 
rate nullifying insulating effect in a few 
years. ; 


From an appearance standpoint, bright 
initial surface of aluminum roofing will 
eventually weather to a soft gray. Time 
for this change will vary from a few 


LSEWHERE IN this article, gen- 

eral recommendations for alumi- 
num roofing have been presented. There 
are many other possible sheet metal ap- 
plications for aluminum in copings, 
gutters, flashing & similar items which 
the British call “rainwater goods.” 


Basic economy of aluminum for such 
items should expand application with 
time & with such expansion it should be 
expected that producers will undertake 
a larger scale educational program. This 
article will deal with general design re- 
quirements, precautions & discussion of 
gauges, tempers, & alloys. 


hanging gutters: (11) 


Aluminum has been in rather common 
use for hanging-type gutter & conductor 
for residential, farm, & light commercial 
work, either in a cornice profile or half- 
round, in a selection of sizes. Alloy is 
generally 3S although some suppliers are 
fabricating in Alclad 3S which is par- 
ticularly resistant to corrosive perfora- 
tion & is well adapted to very severe ex- 
posures. For gutters, min thickness 
should be .027” & min temper half-hard 
(H14). Downspouts, available in plain 
round or corrugated pattern, should be 
min thickness of .020” in a temper of 
at least quarter-hard (H12). Hangers, 
preferred in aluminum but usable in gal- 
vanized iron, should be spaced. 2’-6” 
max. Aluminum fasteners should be used 
for all items. 


Slipjoints, endpieces & corners are 
usually attached with a “Z”’ clip or “H” 
clip detail. Joints should not be soldered 
for reasons explained previously under 
roofing. It is better to use a quality grade 
waterproof aluminum type mastic in 
joints for positive leak prevention. 

Spring action in hangers will normally 
P absorb all thermal expansion. However, 
individual continuous runs over 30’ are 
not recommended without separate ex- 
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months in a heavy industrial exposure 
to a few years in a clean atmosphere. If 
desirable, initial brightness may be toned 
down by pretreating sheet by “Alrok’”’ 
or similar processes. By this chemical 
method, an initial gray color or greenish 
brown can be obtained. 


A number of experiments have been 
tried using aluminum in some form as a 


substitute or improved type of built-up 
roofing. Attempted combination of alumi- 
num & asphalt was not successful due to 
lack of bond & difference in expansion & 
construction. Cottonseed pitch has 
worked with aluminum with some suc- 
cess. Also a foil felt roof built-up on the 
job with a light-colored marble chip 
finish has been found serviceable for 
southern installations. 


ALUMINUM GUTTERS, COPINGS & GRAVEL STOPS 


pansion relief through use of a bulkhead 
connection or other means. 

Bare aluminum gutters will afford 
long life without maintenance other than 
occasional cleaning. However, service 
life can be extended almost indefinitely 
by painting gutter interiors every 5 or 6 
years with metal & masonry grade alumi- 
num paint. (36) 

Use of copper leaf-screens & other 
supplementary items are not recom- 
mended with aluminum gutters nor 
should such gutters be used to drain 
copper roofs. 

Aluminum hanging gutters as dis- 
cussed above are approved by FHA «& 
are described in Bulletin No. UM-6 
issued by Underwriting Division of Fed- 
eral Housing Administration. (5) 


copings: 


Aluminum copings can be executed in 
several forms. For nominal 8” walls, 
entire coping unit can be applied as a 
single extrusion. Standard sections for 
this purpose are fabricated by aluminum 
producers & are usually stocked in dis- 
tributor warehouses. One such standard 
section is shown at upper right on page 8. 
Anchorage is accompanied thru use of 
anchor plates & bolts which allow free- 
dom of thermal expansion. 

For walls of any thickness, extrusions 
& sheet can be combined in detail as 
shown at upper left on page 8. Several 
such details are standard with alumi- 
num producers. (38) Where desired & 
where warranted by size of job, architect 
may choose to execute his own design 
using extrusions in whole or part. New 
dies can be prepared to architect’s design 
for from $100-$500 depending on com- 
plexity of extruded section. 


Most experienced sheet metal con- 
tractors can design & apply effective 
aluminum copings entirely of aluminum 
sheet. For most part, typical copper de- 
tails can be utilized (except for elimina- 
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tion of soldered joints). Use of single 
locks, mastic-filled expansion caps, & 
cleat anchors are equally applicable to 
copper & aluminum construction. 

Min recommended gauge for alumi- 
num sheet copings is .032” in alloys 35, 
4S or 52S, with first-named most gen- 
erally used. A temper of quarter-hard 
or half-hard is advisable depending on 
severity of forming requirements. Half- 
hard temper (3S5-H14) will satisfy most 
conditions & is preferred for higher 
strength. 

Min thickness of extruded copings is 


usually controlled by fabricating limits. - 


For instance, an 8” coping section would 

have min allowable thickness of .093” 

while a 4” coping component could be 

extruded at .063” or .040” depending 
on complication of section. 

Precautions in application of alumi- 
num copings are simple, but important: 
e expansion relief should be provided 

about every 10’ in ‘length. , Anchors 

should not pierce coping but should be 
of cleat type allowing sliding for ex- 
pansion relief. 

e anchors & fasteners should be of 
aluminum or galvanized steel. ‘Copper 
components should be avoided & joints 
should not be soldered. 

e aluminum surfaces to be in contact 
with masonry should be backpainted 
with a quality grade bituminous paint. 

e where coping will be subjected to 
point-loading from ladders or foot 
traffic, it should be suitably supported 
to prevent serious distortion. 


gravel stops: 


As with copings, gravel stops are avail- 
able as standard extruded sections from 
aluminum producers, two of which are 
shown at bottom of page 8. Experi- 
enced sheet metal contractors can also 
design formed sheet gravel stops of low 
cost & good performance. Min recom- 
mended gauges, alloys, & precautions are 
same as listed above for copings. (38) 
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COPINGS & GRAVEL STOPS . 
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ALUMINUM HARDWARE 


Dae IS a newer applica- 
tion for aluminum in_ building. 
Bulk of development work in properly 
applying aluminum to various hardware 
parts has been accomplished within last 
5 years. Hardware manufacturers, with 
assistance of aluminum producers, have 


individually developed fabricating «& fin- 


ishing processes which, coupled with 
proper alloy selection, permit use of 
aluminum as a major component in 
virtually every type & item of builders’ 
hardware. Procedures developed by indi- 
vidual fabricators to best suit their par- 
ticular facilities have naturally resulted 
in a range of available items which can 
differ quite widely in detail « mechan- 
ical features. Thus it is difficult, if not 
impossible, to prepare a covering specifica- 
tion to describe accurately a particular 
item that permits participation by several 
quality producers. Rather, as with brass 
hardware, it has become general prac- 
tice for individual architect to specify a 
preferred product by brand name with 
familiar “‘or equal’’ phrase appended. 

Hardware items must be specified & 
accepted as a package. With few excep- 
tions, architect has no opportunity & 
usually no desire, to get into problem 
of alloy selection & finishing requirements 
of aluminum hardware components. Con- 
fidence mzy be derived from fact that 
hardware manufacturers are designing 
their aluminum items to be performance- 
equals of former quality lines of copper 
& brass. 

Defense mobilization program has un- 
dowbtedly given great impvtus to adop- 
tion of aluminum in hardware field. 
Early copper shortages stimulated manu- 
facturers to investigate aluminum as an 
alternate material. From recent figures 
released by government control agencies, 
it is apparent that aluminum is being 
allocated to hardware industry in con- 
siderably greater volume than copper & 
brass. Some estimates place ratio as great 


“as ten to one. With such impetus, it 
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seems certain that aluminum will remain 
a major factor in the field even after 
shortages disappear. 


scope of use: 


Aluminum builder’s hardware items 
cover a wide range, including: 
push bars 


push plates 
name plates 


pull bars 
kick plates 
decorative door trim 


butt hinges lock sets 
door closers door stops 
sash fasteners sash lifts 


coat & hat hooks 

storm & screen 
door hardware 

surface bolts 


handrail brackets 
mortise bolts 


chain door fasteners 


rosettes escutcheons 
door knockers casement window 
operators 


numerals & letters letter slots 
thresholds & door saddles 


working parts: 


In general, working mechanisms of 
aluminum hardware items have been re- 
tained in original materials, usually of 
steel or other suitable metal alloys. For 
outside hardware, careful treatment has 
been given problem of dissimilar metal 
contact. Some applications have required 
special solutions for bearing conditions. 
For instance, in butt hinges, aluminum 
is generally not used as primary bearing 
surface although recent development 
work may change this limitation too. At 
present it is being used as leaf or hous- 
ing with other suitable materials such as 
stainless steel pins, ball-bearing races. 
Oilite bronze bushings, & stainless steel 
bushings & washers are being used for 
wearing & bearing surfaces. 


finishes: 


Without proper finishing methods for 
permanence & appearance, aluminum 
could not have gained its substantial 
foothold in hardware. Actually, wide 
range of available finishes has proved 


Key: 


station digest. no 39 Feb-Mar 1952 
Describes various grades of aluminum & 
aluminum alloys available. cor- 
rosion & means of protecting against it. Part 


Discusses 


II: Windows, muntins, exposure, “rainwater 
goods.” 


( 3) Use of aluminium alloys; with discus- 
sion. E. G. West. Royal Institute of 
British Architects v54: 
419-424 June 1947 b, 
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important accelerant in its acceptance. 
Mechanical surface treatments can pro- 
duce complete range of scratch-brush, 
burnished, or polished finish. Highlight- 
ing & “antiquing” is also available from 
some producers as well as hand-ham- 
mered effects. Chemical surface treat- 
ments can produce soft frostiness or a 
very bright finish. “These various finishes 
on bare aluminum are preserved & en- 
hanced by applications of an anodic coat- 
ing (electro-chemical process creating a 
transparent oxide film) which provides 
very hard, abrasion resistant film which 
becomes actually a part of surface metal. 
Special attention is given those areas sub- 
ject to wearing & chemical effect of hand 
contact. Anodized surfaces can be colored 
in processing if desired thru a wide range 
of attractive colors (not all sunfast) in- 
cluding, for those who insist, duplications 
of yellow & red brass & bronze. 

If desired, aluminum hardware can be 
plated with brass, bronze, nickel or 
chromium with either dull or bright 
finish, but breaks in finish will result in 
active corrosion. A dead black is also 
available from some manufacturers. It is 
interesting to note that South, Southeast 
& far West gave early acceptance & 
preference to natural color aluminum 
hardware. In New England « Midwest 
purchasers of aluminum hardware have 
in past expressed preference for finishes 
duplicating brass « bronze. Hardware 
producers now report a steady national 
trend toward ‘‘white metal” finishes. 


fabrication methods: ¢ 

Many forms of aluminum fabrication 
are used in hardware manufacture. Knobs 
can be spun or drawn from sheet or can 
be cast. Push bars, etc, are usually of 
extrusions. Hinges can be extruded or 
stamped from sheet. Forgings are often 
used for combination of high strength & 
good finishing characteristics in critical 
parts. Die-castings & screw-machine 
products also find their place. 


p—photos, t—tables, d—diagrams. 


Properties, applications & designing . of 


aluminum alloys used in building. 


( 4) Dramatic application of aluminum in 
British architecture. Light Metal Age 
8:12-13 Feb 1950 p 


( 5) U. S. Federal Housing Administration. 
Underwriting Division. 
Aluminum building products. Washing- 
ton, DC, 1950 12-p (Use of materials bulle- 
tin no. UM-6) 
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( 8) Vast expansion in aluminum 
carries potential impact on _ building. 
Engineering News Record 147:28-9 Nov 
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Large increase in use of aluminum pre- 
dicted for construction industry already larg- 


est single customer. Examples of use cited. 


output 


(9) Aluminum moves ahead in_ building. 
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istration building at Davenport, & British 
“self-supporting” 
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Use of perforated corrugated aluminum 
ceiling with an air conditioning system re- 
sulted in increased evenness of air distribu- 
tion & reduction in cost. 


(16) Aluminum roofing seen here to stay. K. 
Rannells. Jron Age 165:165-6 March 16, 
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Introduced as war-time substitute, alumi- 
num roofing has proven popular’ with 
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BULLETIN OF THE AMERICAN 


Use of aluminum wire & cable in various — 
applications including house wiring. 
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& cable. C. W. Ange & E. E. Me- 
Ilveen. Aluminum Company of Amer- 
ica (Reprinted from Electrical World 
Sept 13, 1947) 

Mechanical, physical & thermal properties 
listed; splicing, welding, soldering & con- 
nector techniques described. 


(32) Alcoa ... of Davenport. J. Raymond _ 
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ica (Reprinted from Electrical Con- 
struction & Maintenance Oct 1948) 

Description of all-aluminum electrical dis- 
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(34) Alcoa aluminum soldering materials. 
Aluminum Company of America, 1951. 
3 p (Technical data bulletin no. 2) 
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1118, application no. 50N2105, July 12, 
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Wray & J. D. Edwards. Paint, Oil & 
Chemical Review 111:16+ April 15, 
1948 p 

Authors aim to set forth characteristics of 
aluminum which affect painting procedures & 
to outline painting practices which laboratory 
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Zinc chromate primers are best. Lead pig- 

ments to be avoided particularly under severe 

or wet conditions. 


(37) Aluminium in contact with common 
building materials. I. H. Jenks. Royal 
Architectural Institute of Canada Jour- 
nal 28:236-8 Aug 1951 

Suggestions as to coatings to be used where 
aluminum is in contact with other materials. 
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num Company of America, 1952. 32-p 
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LABORATORY DESIGN FOR HANDLING RADIOACTIVE MATERIALS 


AJA ~- AEC - BRAB Research Correlation Conference, 27-28 November 1951 


The following introduction to our series of ARCHITECTURAL ABSTRACTS 
resulting from this conference was prepared by Thomas K. Fitz Patrick, 
Chairman of the AIA Committee on Architecture & Nuclear Science. 


HORTLY AFTER the war, it be- 
came obvious that the vast scope of 

the new technological area opened up by 
wartime development of control & use of 


- nuclear fission would shortly touch upon 


& effect our architectural scene. The 
AEC was busy developing plans for ad- 
ministration, research & development at 
newly designated national laboratories 
under its jurisdiction. During the war, 
research & development work leading up 
to production of the bomb had been car- 
ried out in all sorts of make-shift « 
temporary quarters. In many cases, 
these facilities had all the characteristics 
of a Rube Goldberg cartoon of confusion. 
It is to the credit of the scientists « 
others that they did such a remarkable 
job under the circumstances. 

Post-war continuation & expansion of 
work of the AEC posed many problems 
of an architectural nature. Nobody could 
accurately predict exact scope & direction 
this new technology of nuclear energy 
would assume. This demanded labora- 
tories which could be modified readily to 
fit new & varying programs. Because of 
need for new design criteria to fit strange 
& unusual functions which these build- 
ings had to house, a series of meetings 
was held with participants from several 
AEC sites in attendance. Architects con- 
nected with certain national AEC labo- 
ratories assisted in these seminars. How- 
ever, because of necessary security regula- 
tions, information developed could not 
be readily de-classified for publication & 
dissemination to architectural profession. 


committee activities 


The AIA committee which was 
initially called Committee on Atomic 
Age Architecture, was made up of 
Messrs. James Edmunds, Jr., C. E. 
Silling, Bernis Brazier & Thomas Fitz 
Patrick « J. Gordon Carr. First objec- 
tives were ‘“To put into the hands of the 
architectural profession as much informa- 
tion as can be readily used for protection 
of people & industry,” & “to establish 
the place of the architectural profession 
in the field of design for atomic energy.” 

Later, the complement of the com- 
mittee was changed & ultimately, A. D. 
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Mackintosh & Charles Haines replaced 
Edmunds « Silling, & name of committee 
was changed to Committee on Architec- 
ture & Nuclear Science. At this time, 
all members of committee had security 
“clearance” & were either members of 
an AEC laboratory or were working on 
design of an AEC site. Visits were made 
by committee to several of AEC installa- 
tions, including Argonne Laboratories, 
Oak Ridge, Ames Laboratory, Brook- 
haven, etc., & various problems were dis- 
cussed & analyzed. Meetings were held 
with members of the staff of the Atomic 
Energy Commission & with Commis- 
sioner Sumner T. Pike, who helped us 
greatly in establishing sympathy for work 
of the committee. Through these efforts, 
the AEC agreed in 1950 to sponsor 
jointly with AIA the symposium on 
“Laboratory Design for Handling Radio- 
active Materials,’ which was held in 
November. 1951, auspices of Building Re- 
search Advisory Board (BRAB), Na- 
tional Academy of Sciences. This sympo- 
sium was attended by more than 200 ar- 
chitects, engineers & scientists, & through 
cooperation of AEC, 35 speakers & panel 
members participated representing all 
major AEC sites as well as contributing 
organizations. The five major subjects 
covered were: 

e design of laboratory facilities for 
use of radioactive materials at vari- 
ous levels 

e air supply & exhaust for laboratories 
control & shielding of isotopes in 
radioactive laboratories 

e Surfaces & finishes for radioactive 
laboratories 

e waste disposal for radioactive labo- 

ratories. 


conference results 


It was opinion of those in attendance, 
both architects & others, that this sym- 
posium was extremely successful. First, it 
concentrated a great many people. from 
various AEC laboratories into one pro- 
gram dealing with very specific problems 
of an architectural nature related to de- 
velopments in nuclear science. Also, it 
brought to same point of focus a great 
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many architects who have been con- 
cerned with these same problems either 
in private practice or on Commission 
work. During the meetings, there was 
an excellent interchange of ideas be- 
tween various scientists present & archi- 
tects. Cooperation between men from dif- 
ferent AEC sites & their generous will- 
ingness to contribute to the program 
from their experience, was certainly 
heartening. 

It was evident during the summary 
period following the meetings, that en- 
tire group was enthusiastic with its re- 
sults & lessons learned. The interest 
manifested, the range & variety of prob- 
lems & solutions proposed, & the rapidly 
accelerating increase in use of radioac- 
tive isotopes by private agencies outside 
of AEC, as revealed in the conference, 
underscored & amply substantiated spon- 
sors’ emphasis on its significance. Use of 
radioactive isotopes for research, experi- 
mentation, testing & therapy in agricul- 
ture, medicine & industry has by now out- 
run facilities for such activities, knowl- 
edge of safe handling & of building de- 
sign for such purposes. A year ago, there 
were about 300 radioactive laboratories 
in operation, of a non-AEC type. At 
close of 1951, this figure had multiplied 
to over 1500 units & is still increasing 
rapidly. 


importance to architects 


This is one indication of growing im- 
portance of this new technology & impact 
it will have on our way of life & as a 
result, on the practice of architecture. 
It is extremely important that we as 
architects educate ourselves in this new 
& growing science. If we neglect to do 
this, we will in a sense be refusing to 
accept responsibility of analyzing this 
newly developing technology as it may 
relate to building types & practices of the 
future. This work will be done by some 
group & that group should be of our 
own profession. We must not permit 
propagation of still another splinter 
group, outside the 1mmediate profession 
of architecture toward which we would 
have to look in the future for consulting 
services in this field. 
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While military « defense aspects of 
atomic energy have naturally been much 
publicized & discussed, what remains to 
be done in non- eilieary applications in 
science, architecture & engineering is a 
vast & exciting field which has not yet 
caught attention of general public. It 
appears probable that in near future, all 
colleges, universities, & hospitals will re- 
quire laboratories in which radioactive 
materials can be properly & safely used. 
Some laboratories & science teaching 
buildings now in planning or construc- 
tion stage may be obsolete before they 
are completed. Vital considerations in- 
volving new factors in planning such 
buildings concern unit laboratory layout, 
controlled air supply « exhaust, shielding, 
surfaces & finishes & waste disposal. 


Although elimination or control of 
health hazard for human operatives is 
of course of major importance, it was 
emphasized that in some types of re- 
search, more difficult problems are those 
of technical contamination, which is seri- 
ous at levels of radioactivity far below 
those constituting health hazards. Valu- 
able research work, involving measure- 
ment of quantities one-millionth the size 
of those measurable with best balances & 
microscopes, may be ruined by radio- 
activity in environment, equipment, 
clothing or room surfaces. It 1s also ap- 
parent that there still exists among scien- 
tists, differences of opinion regarding 
laboratory procedure involving shielding, 
control, contamination & disposal prob- 
lems. These divergent philosophies have 
strong partisans in both camps through- 
out the several AEC sites & selection of 
procedure at various research levels ap- 


pears to be concerned with scale of proj- 
ect & techniques involved. Problems of 
disposal & decontamination however, ap- 
pear to have a common denominator in 
both philosophies. 


higher levels of R/A 


It is entirely wrong to assume that 
non-AEC laboratories to be designed by 
non-AEC architects will deal mostly 
with isotopes of low activity. Educational 
efforts must prepare architects for accel- 
erated increase in use of materials of 
higher activity levels. Architects will 
have to familiarize themselves with toler- 
ances & variable hazards, different effects 
of alpha, beta & gamma rays at various 
intensities of each, so that they may 
discuss intelligently with their clients 
various types of operations & possible 
future rearrangement of facilities. In 
general, this understanding & this in- 
formation will assist architect in his per- 
ennial problem of securing from _ his 
client a firm definite program, & also 
expedite reaching of agreement among 
collective clients. 

For architect & engineer, expansion in 
development of use of nuclear fission & 
radioactive materials is moving at an ex- 
tremely rapid rate. This fact is borne 
out by a statement made by Dr. Nelson 
Garden of the Berkeley Laboratory. 

“Whether or not some of us like it, 
we are at the beginning of an atomic era. 
Its growth is going to be more fantastic 
than the wildest dreamer dares to pic- 
ture. 

“On the basis of that statement, I feel 
brave enough to suggest that the day 
will come when a small parcel of nuclear 


energy may be delivered to a home or 


building, once a year, & it would provide 
all the power for necessary heat, cook- 
ing, lighting, air-conditioning, etc. 


future work 


Beginning with this issue, the AIA 
Bulletin will carry a series of papers 
abstracted from the proceedings of this 
symposium. Complete illustrated pro- 
ceedings will be published by the Build- 
ing Research Advisory Board. This 
should provide the nucleus & first source 
of a fund of architectural information 
relative to problems of nuclear science. 
Further work must be done in this field 
related to specific building types, such as 
hospitals, schools, power supply build- | 
ings, etc. Also, it is aim of the Commit- 
tee on Architecture & Nuclear Science 
to find support to provide research fel- 
lowships for graduate students & young 
architects to pursue further investigation 
in this field. 

The work now accomplished has been 
tedious & at times, frustrating for the 
committee. It is hoped that these docu- 
ments will prove useful to the profession 
& provide further incentive on the part 
of several architects, to devote time to 
the problem « to the many questions still 
unsolved. According to AEC, we have 
been one of the first professional groups 
to express an interest & willingness to 
cooperate with the several agencies under 
their jurisdiction. This is continued evi- 
dence that the leadership in pioneering 
in problems of new building technologies 
still lies with the architectural profession. 
It is our sincere hope that this sound 
philosophy can continue & expand greatly 
in the future. 


CONFERENCE ON RADIOACTIVE LABORATORIES 


notes from introductory remarks by 


Commissioner Sumner T. Pike, AEC 


660 OME OF YOU are quite experi- 

enced, if there is any such thing 
as definite experience, in, this business 
of design for nuclear or “‘hot’’ work, & 
some of you have had three, four or 
perhaps five years at it. Others haven’t 
had any background «& I take it this is 
what you are going to get in this sympo- 
sium . 


“The AIA Committee on Architecture 
& Nuclear Science has been working 
thru classified areas & has been getting a 
lot of unnecessary classification removed. 
I think, of course, that Mr. Fitz Patrick, 
who has been in this thing right from 
the beginning, has been a sort of spark- 
plug in getting, let us say, some of the 


silly tabs of ‘Confidential,’ ‘Secret,’, & 
“Top Secret’ cleared out... 
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“T think that this symposium sticks 
more particularly with the matter of 
handling tracer quantities in design. This 
will be for hospitals, institutions, indus- 
tries, which will multiply pretty fast 
now. You are going to see industries take 
hold of this. But I think you will also 
see, & this is not going to be as easy to 
present, the necessity & desirability in the 
next few years of designing for really 
hot stuff. 

“You noticed that report, perhaps, 
from the Stanford Research folk on the 
possibility of using the fission products 
from the Hanford pile in gross quanti- 
ties, quantities up to perhaps 1000 curies 
or more. I am sure you have noticed, 
too, the presence of those hot cobalt 
items that run 1000 curies or more... 

“When I was invited to talk to the 
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Institute in 1949 in Houston I used the 
title ‘Design for Peace.’ I still believe 
in it very much. I think part of this 
symposium is designing for peace... 

“Now in working on tracer quantities 
certainly we are designing for peace, we 
are designing for the sort of research to 
be done in our institutions, research & 
development, on which we will be de- 
pending the next 10 or 20 years for the 
so-called practical results with which 
we may, & probably will, be able to keep 
ahead of the race in this really highly 
competitive society we are in, whether 
at peace or at war... 

“I think this is the first of a good 
many meetings that will give help not 
only to your own Institute, but to those 


people who use the buildings & operate 
them:. .\.” 
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RADIOCHEMICAL LABORATORY LAYOUT 


AIA - AEC - BRAB Research Correlation Conference on Laborato 


27-28 November 1951 


Abstract of address by A. D. Mackintosh, AIA* (1st of 5 papers) 


ESIGN OF functional buildings 

for atomic energy work is newest 

field of architecture, with only decade of 

history. This conference is first attempt 

to organize & clearly define criteria & re- 

quirements governing design of facilities 

for radiochemical work for architects « 
engineers in general practice. 

Rapid expansion of radio-isotope use 
beyond AEC sites for agricultural, indus- 
trial & medical research, necessitates gen- 
eral knowledge of AEC criteria & pro- 
fessional attack on inherent unsolved ar- 
chitectural problems. 

This introduction & summary will be 
amplified in 4 subsequent ARCHITEC- 
TURAL ABSTRACTS of papers & discussions 
from the conference. 


MAJOR CATEGORIES 


@ high-level chemical processing equip- 
ment at full plant scale activity level: 
1000s of curies 

@ laboratories for smaller quantities of 
radio-activity—following types: 

e analytical control for large chemical 
processing 

e development 

general research 
agricultural 
industrial 
medical 
activity level :tracer 
e development 
AEC sites 

This report concerned with radiochem- 

ical laboratories only. 


RADIOCHEMICAL LABORATORIES 


Not vastly different or more costly 
than standard chemical 
Major requirements: 
e architect’s full 

needs 
e greater attention to details 
e precise handling of a few new factors 


RADIATION TYPES, HAZARDS & 

PROTECTION 

Establish for each function area: 

e type of radiation: alpha, beta &/or 
gamma 


understanding of 


* author, acknowledges valuable assistance 
by AEC collaborators in Tennessee & Idaho, 
AEC Technical Information Service & espe- 
cially F. L. Culler, Oak Ridge National Labo- 
ratory. 


laboratories. : - 


e quantity of radiation 
e attendant hazards for each, especially 
biological hazard 


biological hazards: 


Some radio-isotopes, especially ‘bone 

seekers” very injurious if inhaled, in- 

gested or injected 

e alpha & beta emitters: easily shielded, 
dangerous in body 

e gamma emitters: shield for radiation 
protection, less hazardous in body. 


technical contamination 


Research at much lower levels than 
human hazard may be ruined by accumu- 
lated radioactivity (background radio- 
tion) in wall, equipment, etc, affecting 
sensitive instruments & subject material. 


levels of background radiation, related 
to various functions: 


e less than normal 
special instrumentation 
precise calibration 


@ normal 
all normal administrative & service 
functions: offices, maintenance, 


warehouse, kitchens, dining rooms 
e low activity 
“cool” work, tracer work, beta 
& gamma _ activity, micro-curie 
amounts 
e alpha activity 
varying intensities require similar 
treatment but different from beta 
& gamma 
e middle-level 
“Wwarm’’ work, beta & gamma activ- 
ity, millicurie amounts up to 500 
millicuries 
e high-level 
“hot” work, beta & gamma approx 
curie amounts 
e highest-level 
“hottest” work, special develop- 
ments multi-curie amounts 
Last two levels are beyond scope of 
report. 


GENERAL PLANNING & LAYOUT 


Development as with normal buildings 
but following general principles & basic 
factors are final determinants: 
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ry Design for Handling Radioactive Materials, 


. ° 4 

principles : oe 

e reduce radiation to tolerance level 

e restrain contamination within con- 
trolled areas ray 

e use shielding « placement 

Millicurie quantities, or less, need not 

increase materially complexity of layout 

—require close attention to details com- 

mon to chemically toxic materials. 


basic factors: 


@ low-level: location & site minor (like 
standard chemical lab) 

W@ high-level: site & orientation major 
(especially for processing plants) 

e wind 
hot facilities & vent stacks downwind 
from lower level activity area 

e slope 
surface water may carry foot-de- 
posited contamination 

e watertable 
““Wwarm’’ waste may flow toward water 
supply 

contamination must be localized 

e group “hot” processing areas to sim- 
plify waste handling 

e avoid placing “‘hot’’ facilities in or ad- 
jacent to ‘“‘cold”’ areas 

use shielding where proximity of “hot” 

& “cold” is unavoidable even where there 

is no direct communication: 

e for instrument protection 

e for biological protection (max 6.5 
millireps/hr irradiation at shield sur- 
face) 
flexibility in site plan, building «& 
equipment layout is far more essential 
than in normal industrial practice 
security (AEC sites only) requires 
special relationships of some classified 
functions 


properties of building materials: 


normal construction 

e resistance to stress 

e resistance to weather 

® appearance 

additional properties for radio-chemical 
building 

e shielding effectiveness 
e ease of decontamination 
e ease of replacement 
e 


chemical resistance (increased im- 
portance ) 
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circulation & sequence relative to 
activity levels: 


In over-all progressive placement of 
buildings or units, plan entrance thru 
“warm” to “hot” to avoid or reduce: 

¢ contamination of foot traffic & spread- 
ing thereby 

e need for general or bulk shielding. 

e two “coldest” types of activity (less 
than normal & normal) preferably lo- 
cated in outer range supplementing 
other “cold” facilities in other wings 
or buildings 


washroom & locker facilities: 


Service for high-level activities will re- 
quire 2 locker spaces separated by a 
washroom: 

e “cold” lockers for street clothing 

e “hot” lockers for work clothes 
Extreme precaution may require all per- 
sonnel to pass thru washroom going to 
or from “warm” or “hot” areas. Com- 
promise plan permits passing either way 
without change of clothes, but with 
washing facilities as necessary. 


uniformity for flexibility : 


For any level of activity, so far as pos- 
sible all areas should be free & open 
structurally with uniform 

e floor load design 

e floor covering 

e headroom 

e ceiling treatment 


I- STOCK 

2- OFFICES 

3- DISH WASH 

4- HEALTH PHYSICS 
$- EMERGENCY WASH 
6- INSTRUMENT LAB. 
7- COUNTING ROOM 
&8- WARM LAB. 

9- SAMPLE DILUTION 
1O- OPTICAL LAB. 

11- DARK ROOM 
12-CHEM. SPEC. PREPARATION 


e movable partitions 
to permit max flexibility in initial lay- 
out, later readjustment & future replan- 
ning. 
A major structural module permits 
e max flexibility 
e economy of: initial cost 

maintenance 

alteration 
24’ sq has been found a satisfactory 
module readily subdivided by 4’ module 
for units of 8’ - 12’ - 16’ - 36’ etc. 


protective measures: 


low activity 
e major difference from normal chem- 
ical lab is provision of hoods to guar- 
antee exhaust of possibly contaminated 
air-borne particles. 
middle activity 
e isolating areas to provide centralized 
handling of gas & liquid wastes 
e planning control (not too rigid) to 
reduce traffic between “cold” & “hot” 
areas 
e min local shielding, usually lead bricks 
(2” x 4” x 8”) arranged within hood. 
high activity 
e local shielding in hoods 
e general or bulk shielding 
1’ to 2’ thickness of solid concrete 
blocks (4” x 8” x 16’) laid dry— 
preferable to monolithic for: 
flexibility 
decontamination 


13- MASS-SPEC. PREPARATION 
14- MASS SPECTROMETER 
(S- COLD LAB. 

16- WARM MISCELLANEOUS 
17- ORYING ROOM 

18- MEN'S SHOWER 

19- MEN'S WASH ROOM 
20-LOCKER ROOM 

21- WOMEN’S WASH ROOM 
22-LOCKER ROOM 
23-CLOTHING 


HF TODRTI Wf 


alpha operation area 
e biological hazard lies in ability of 
alpha particles to ionize in short range | 
—take extreme care to prevent entry 
into body by: 
inhalation 
ingestion 
cuts or abrasion 
e dryboxes essential 
e localize & restrict working area } | 
e shielding minor—can be paper, plas- | 
tic; etc: 


summary of planning precautions: 


“warmer” the use, more important is 
careful planning in terms of: 
e traffic pattern, to avoid: 
contamination 
interference between operatives 
& passersby 
e shielding 
biological protection 
shielding of instrumentation 
e safety considerations, including rapid — 
exit in event of disaster 
@ coordination of equipment 
with structural module 
WM the fundamental “constant” is con- - 
tinual change, for which flexibility is 
paramount requirement. 


MATERIALS & GENERAL 
EQUIPMENT 


module ©. 


partitions: 
@ movable metal, baked enamel finish 


— — §{ 


SAMPLING 


Ss 


aoe ee ee oe 
50 FEET 
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W conservation alternate, fireproof ma- 


terial with smooth, hard finish 
flooring: 


asphalt tile or similar material in small 

sections laid on paper with metal foil 

¢ more readily replaced than large con- 
tinuous sheets when decontamination 
is necessary 

e facilitates relocation of partitions 

in some special areas concrete painted 

with paint resistant to: 

e abrasion 

e chemical action 


ceilings: 


hung ceilings at uniform height 

@ reduce initial cost of ductwork, con- 
duits, etc 

© improve appearance 

¢ reduce maintenance cost of ducts, 
conduits, etc 

e increase flexibility of partition loca- 
tion 

lighting: 

Mono distinct preference between fluor- 
escent & incandescent 

Mono lighting requirements 
from normal laboratories 

B location & switching 

e reference to plan module 


e reference to partition location & relo- 
cation 

shielding: 

unit type—usually small stacked barri- 

cades of 

e lead bricks (2” x 4” x 8”) 

e solid concrete blocks (4” x 8” x 16”) 

bulk type—monolithic concrete or other 

permanent masonry 

e in low-level labs usually only for 
counting rooms or other radio-sensi- 
tive equipment 

e general room 
levels 

thickness determined by type & intensity 

of radiation 

e alpha—essentially no shielding 


different 


shielding for higher 


¢ beta—thin plastic sheets 
max 1” thick 

® gamma—more massive shield 

e most shields designed for max radi- 
ation level at surface of 6.5 mr/hr 

loads on structure & furniture 

¢ not serious in low-level labs 

¢ max foreseeable shield loads should be 
given to architect early in design 

6 heavy storage vault required for radio- 
active material 

e consider also weight of mobile radio- 
active material-carriers & possible con- 
centration of same 

e lab hood bases may have to carry 1500 
to 2500 + of lead bricks 

e lead bricks not in use may be stacked 
on floor. 


general precautions similar to normal 
chemical labs: 


@ protection against explosion 
@ chemical toxicity 

@ explosive « flammable solvents 
¢ proper disposal facilities. 


LABORATORY EQUIPMENT 


Flexibility important, interchange basic 
units in variety of combinations. 


base cabinets: 
For all benches, 


sinks 

e standard design in 2’ - 3’ - 4’ units 

e standard baked enamel all exposed 
metal panel surfaces 

e wood undesirable except for electrical 
insulation reasons in physics areas & 
for instrument development & repair 


hoods, 


glove boxes & 


bench tops: 


e standard design in 6’ & 8’ lengths 

e Chemstone type of material accept- 
able 

e stainless steel preferred by some 

e stainless steel formed into shallow 
pans for top use may sometimes be 
adequate 

e 3” high curb at rear of bench tops 

where liquids are used & to prevent 
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OT SERVICE MAINTENANCE 
ORRIDOR SHOPS & HEATING 


above: section thru laboratory wing AEC installation (numbered area of plan opposite) 
to left: plan AEC laboratory—lettered areas high R/A work 
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loss of material behind equipment 
hoods: 


@ standard design 6’ & 8’ long 

B stainless steel customary 

e extensive use of nitric acid requires 
strippable protective coat, even for 
stainless steel—may as well use 
cheaper material 

e stainless steel probably necessary for 
work surface where protective coat- 
ing may be marred or removed 

e avoid welds or laps, which complicate 
decontamination 

air velocity at face 

e 150 fpm formerly considered essen- 
tial 

e 50 fpm_ permissible with 
design of splayed jambs & sill 

e open slot under splayed sill to main- 
tain general room exhaust ventilation . 

e sliding doors aid maintenance of air 
velocity (50% of face area open—8’ 
max length hoods) 

e air exhaust by-pass may be designed 
for constant total volume exhaust to 
maintain lab negative pressure relative 
to adjacent low-level areas 

e safety shelf at forward edge of work 
surface (6” wide, 1” high) 

e walk-in or so-called “California” type 
normally does not require such posi- 
tive airflow—sliding doors preferable 
—-special base unit 2’ off floor. 


careful 


glove-boxes: 


e standard size 4’ units 


e no ventilation problem—low airflow 
e interior surfaces normally stainless 
steel 
e air locks 
for access 


for connection with hood 
may be 2’ module unit 


sinks: 


standard sizes: 2’ sq & 2’ x 6% 
Alberene normally acceptable 
stainless steel may be required 
lavatories for washup in each lab 

glazed ceramic 

baked enamel 

knee-operated control 


monitoring equipment: 


Health-physics experts should approve 
lab design for monitoring requirements. 
Instruments may be either portable or 
mounted : 
e beta-gamma hand & foot counters 
e alpha hand counters 
e general background 
meters & alarms 
air filtrons 
hand instruments 


counting rate 


MARCH, 1952 PAGE 15 


A.I.A: File No. D6 


LAYOUT - Mackintosh (concluded) oe 


Space ‘required for: 


3 film badges 
hea a i personnel ) rings 
eae monitors pocket meters 
storing ate 
SERVICES 
distribution: 


e thru central access space 

e max flexibility for lateral runs for 

. initial layout & future tie-ins 

location—supplies : 

e liquid & gas, under pressure from 
above (may be from below if neces- 


sary) 
¢ electrical, from above 


location—disposal: 

e liquid & gas exhaust under vacuum, 
thru tunnel or partial basement 

piping: 

e preferably copper with sweat fittings 

e distilled water in aluminum piping 


attic space (l-story or multi-story): 
e hood exhaust fans 

e electric supply 

e distilled water supply 

e voltage transformers 

® 


electrical bus-duct 120/208 


basement or tunnel: 


e drains 

® vacuum lines 

e off-gas lines (exhaust) 

e subdivision to shield “‘hot’’ waste lines 
for protection of maintenance per- 
sonnel working on service lines 

e electrical service hazardous at this 
level because of possible leaks from 
liquid waste lines 

e valved take-off service leaders & sealed 
Y-connections on drain lines at 12’ 
intervals for each potential run of 
lab equipment. 


peninsulas of equipment back-to-back: 

e run service lines & partitions on cen- 
terline 

e lines run within hollow partition feed- 
ing or draining equipment on both 
sides, theoretically economical 

e lines run on both sides of partition 
permit maintenance or alteration of 
one lab without disturbing work in 
adjacent lab, actually more economical 
in flexibility & maintenance. 


racks & curbs: 


e lines best mounted on racks inde- 
pendent of support of partition or 
equipment & connected only to hoods 
& sinks 

e outlets preferably thru face of sepa- 
rate curb attached to rack—rack curb 
removable & replaceable, omitted at 
hoods & sinks—Chemstone acceptable. 
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typical services: 
e gas 
e air 
e vacuum 
e off-gas 
© process water, hot & cold 
e potable water only to 
drinking fountains 
showers 
washroom 
kitchen 
e distilled water, one outlet/lab 
e spare line for special gas service 
oxygen 
hydrogen 
Freon, etc 
e 120-v electric supply 
e regulated voltage 
counting rooms 
special instrumentation. 


WASTE DISPOSAL 


Variations according to type of site & 
levels of activity. 


gaseous waste exhaust: 


hood air 

e filtration of questionable value in low- 
level area 

e filtration unnecessary with level of a 
few millicuries 

e filters may be desirable in densely 
populated areas as “legal insurance” 
even if not necessary biologically 

e general hood air safely discharged at 
roof level—tall stacks unnecessary 


e ducts—black or galv iron with corro-— 


sion-resistant organic coating—stain- 
less steel unnecessary—washdown 
lines of no value 

e hood ducts from highest level in con- 
tinued use have not become “hot” 

e exhausts may be manifolded from sev- 
eral if not all hoods from same room. 

equipment ventilation air (vessel off- 
gas): 

e off-gas line (14” or 34”) from each 
hood to vent gas from sealed process 
units 

e 10” to 20” negative water pressure 

prime movers are steam jets & fans 

e discharged to atmosphere after clean- 
ing 

e not required for tracer & low-level 
work, but convenient in any case. 


high-vacuum system: 

e normally provided in chemical labs 

e 18-20” mercury vacuum 

® prime mover corrosion-resistant vac- 
uum pump 

e discharge similar to off-gas 

liquid disposal systems: 

normal sanitary system 


e customary design for washrooms & 
kitchen 
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e but hospitals using tracers in patients 
need careful analysis of waste 
process waste ; 
e normal neutralized chemical waste 
e no change for very low-level tracer 
work 
e higher levels divide into 
“warm” 
e retain “warm” waste in bottle or tank 
until sample analysis 
e drain lines 
formerly lead or Duriron 
may be cast or galv iron with 
Duriron traps 
“hot” drain lines 
e always stainless steel $S347 or 


$8304 ELC 


“cold” & 


e no traps 
e intake located within Hand: 
e lead into “hot” storage tanks. 


solid waste (contaminated) : 


non-combustible 

e chemical decontamination 

e burial in safe ground 

combustible 

e safe incinerator 

small labs 

e bury combustible & non-combustible 

e send to AEC disposal site 

e lab glassware—wash in normal man- 
ner but drain to “hot” drain. 


PANEL DISCUSSION 
Los Alamos Scientific Laboratory, AEC 


(chemical «& metallurgy research) 


Dr. W. E. Johnson 
Westinghouse Electric Corporation 
(laboratory techniques) 


Dr. Harvard L. Hull 
Argonne National Laboratory, AEC 
(shielding & operation) 


Mr. Mackintosh & the panel also dis- 
cussed eight questions asked from the 
floor of the conference. 


A panel consisting of specialists who had 
reviewed Mr. Mackintosh’s paper & pre- 
pared comments was called on after the 
presentation to discuss it & show slides of 
related material. 


Panel for this session included 


Thomas K. Fitz Patrick, Moderator 
Chairman, AIA Committee on Archi- 
tecture & Nuclear Science 


Dr. George Manov 

Oak Ridge National Laboratory, AEC 

(growth of lab program & typical radio- 
chemical lab equipment) 


J. B. Graham 
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AIA - AEC - BRAB Research Correlation Conference on Laboratory Design for Handling Radioactive Materials, 


27-28 November 1951. 


Abstract of address by Carlton P. Roberts, Chief Mechanical Engineer, Voorhees, Walker, Foley & Smith, Architects* 


(2nd of 5 papers) 


*HIS PAPER deals with air 
handling for: both AEC « non-AEC 

laboratories. Although problems of 
large air handling systems have multi- 
plied generally « are especially complex 
in dealing with radioactive materials 
overdesign is never justified. The data & 
comments presented here attempt to show 
practical methods & details learned from 
our collectively already extensive experi- 
ence in this new field, much of which 
has been declassified especially for this 
conference. 


Radioactive design merely makes es- 
sential meticulous review of basic precau- 
tions. It is most important to note that 
proper design of air handling may seri- 
ously affect architectural considerations & 
that early establishment of air handling 
design requirements will expedite work 
of all trades. 
Laboratory workers, both scientists « 
technicians, often insist that incorporation 
of individual ideas is essential to success- 
ful research. ‘This is not always true. 
Many real requirements are uniform for 
most labs. Each of these new or indi- 
vidual ideas must be considered & basic & 
special ones separated. Intelligent nego- 
tiation in discussions with lab personnel 
will effect workable compromise agree- 
ments on standard requirements & defi- 
nitely special ones. You must hold latter 
to a minimum or you will lose advantages 
of standardization. Must eliminate as 
many as possible of tailor-made labs to 
avoid 
e frustration & inefficiency of design 
personnel 
e ultimate delay in construction com- 
pletion because of indecision on re- 
quirements & additional design time 
for special installations 

e increased difficulty in establishing & 
maintaining adequate operating tech- 
niques & procedures 

e sacrifice of desirable stockpile of 
standard replacement parts 

e increased initial, maintenance & oper- 
ating costs. 


* author acknowledges particular assistance 
of Mr. Graham, Los Alamos Engineering De- 
partment, AEC, & Mr. Stockdale, Oak Ridge 
National Laboratory, AEC. 


BULLETIN OF THE AMERICAN 


Establishment of requirements deserves 


e assignment of most qualified personnel 

e carefully detailed procedures 

e close supervision by operating & de- 
sign staff. 


scope of paper: 


level of radioactivity 
establishment of requirements 
hoods 

filters 

individual laboratory rooms 
air supply system 

fume exhaust systems 
building air balance 

control systems 

blast protection & disaster 
emergency power 

materials 


level of radioactivity: 


Affects type of exhaust 
air cleaning method 
final cost of air handling 

Practical solution uses: 

e one system for low-level exhaust 
(tracer to 5 millicuries) 
hoods, conventional ducts 

e another for higher-level 
(5-500 millicuries) 
caves, cells, glove-boxes, dry boxes, 
hot-off-gas lines. 

This arrangement 

e reduces air quantity demanding care- 
ful cleaning 

e improves cleaning of really “hot” air 

e reduces cost of air handling (smaller 
quantities ) 

e improves health physics conditions be- 
cause all high-level materials are 
handled in “closed” systems 

Most AEC or non-AEC labs which 
handle only tracer or usual radio-isotope 
levels can operate satisfactorily with 
conventional hood systems with pro- 
vision for ultimate local “final” type 
filtration when, or if, required. 

Hot-off-gas_ system consists of pipes 

handling min volumes of air from closed 

caves, cells or boxes under low vacuum 
of 10-15’’ water—does not present any 
serious clearance problems in design. 


Low-level hood systems do require exten- 
sive clearance-design study. 
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establishment of requirements: 


Orderly approach necessary 
e fundamental design of building as a 
whole must precede air requirements 
design 
e need agreement on standard repetitive 
uniform construction system 
e modular design most successful treat- 
ment in this type of lab—but must 
extend to services, not only 
same structure, but 
same electrical system 
same plumbing & drainage 
same air handling, « 
certain typical furniture & equip- 
ment arrangements 
e modular services must be designed to 
be a flexible answer to combination of 
other expected modular situations 
e modular coordination helps early es- 
tablishment of building design «& 
avoids delays of attempting to tailor- 
make labs for each scientist—also ex- 
pedites handling of inevitable changes 
in functional occupancy 
e design standardization includes 
number of hoods 
volume & extent of heat-gain within 
each modular area 
e long-range studies indicate air condi- 
tioning desirable for all labs to satisfy 
sweat-free & operational requirements 
—reduces hazards of personnel con- 
tact contamination, reduces dust & 
increases length of healthful working 
periods. 
Air requirements are related to heat-gain 
& loss as well as to ventilation demands 
created by hoods. Calculation of trans- 
mission & solar gain can be made when 
space module is established. Normal air 
conditioning air/module is base air quan- 
tity & hood requirements (usually 
greater) are met with supplemental air. 
Establishment of air requirements/ 
module involves 
e max air/module demand 
e source of air in excess of base air 
quantity 
e conditional air balance. 
When balance has been established you 
can proceed with closely inter-related 
factors of 
e over-all general building air balance 


MARCH, 1952 PAGE 17 


VIY VY *hQ7* rts 


*O RT 


lava @ 


1/0 


INO. 


rie 


£\.1.L4. 


A.I.A. File No, D6 


AIR SUPPLY & EXHAUST - Roberts (continued) 
a S 


e nature of airflow pattern desired 

e static pressure relationships between 
building areas. 

Emergency power must be considered at 

this stage of design since a part of lab 

exhaust system must be maintained in 

operation—involves space as well as ar- 

rangement of air handling equipment. 

Safety & disaster operating conditions 

must also be established at early stage 

of design 

e fire extinguishing 

e air dampering 

e automatic shut-down. 

Draft-free conditioning is urged at many 

labs to eliminate unnecessary movement 

of particulate matter in room air cur- 

rents. In some cases this has led to 

elimination of convection types of heat- 

ing & use of radiant panel installations. 

Design elimination of dust-catching sur- 

faces is essential. 


hoods: 


Design, placement x control of hoods are 

vital in lab design & problems increase in 

direct proportion to number of hoods. 

Desirable to reduce number of hoods by 

use of glove-boxes. 

Hood face-velocities must be controlled 

within reasonable limits to eliminate ex- 

cessive disturbance of lightweight mate- 

rial within hood by high-velocity air 

¢ control by proportional bypass with 
constant volume 

e controlled-face-velocity with variable 
volume 


EXHAUST 


~ MOTOR OPERATED 
DAMPER AND CONTROL 


| MECHANISM 
BY-PASS 


e face-velocities in excess of 200 fpm 
cannot be tolerated 
e 100 fpm desirable in many instances 
e 50 fpm possible with proper design. 
Unfortunately this range leaves multi- 
plicity of types for cost study—which 
must include hoods, controls & air sys- 
tems. 
“Air-conditioned” hoods 
e make-up air delivered at hood 
at lip 
at top in front of hood 
directly into hood itself 
e possibility of dangerous counterflow 
of air at hood openings. 
Hood design must be related to airflow 


pattern from “clean’’ areas into lab 
space. 
Controlled-face-velocity hoods need 


thorough cost analysis—if justified, have 
following advantages 


e control from 100 fpm, plus or minus 
20 fpm 

e increased number of hoods/module 

e reduced air distribution system 

updraft hoods (see illustration) 

e conventional shape 

© air goes out top, exhaust duct system & 
fan located above lab 

e both controlled-face-velocity & pro- 
portional bypass types 

downdraft hoods 

e duct below, 

e exhaust fan & duct system below lab. 


Individual motor-controlled hood damper 
costs approx $250. Link-controlled 


EXHAUST EXHAUST 


PROPORTIONING 
DAMPER - LINK 
OPERATED 


}e— CONTROL 
CIRCUT 
BY-PASS 
= 
SENSING 
DEVICE 
CONTROLLED PROPORTIONAL BY-PASS 
PROP! - 
FACE VELOCITIES LINK OPERATED s ORE cette Rept 
(100 FPM + 20) (100-200 FPM) (100-200 FPM) 
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dampers cost approx $175. Controlled- 
face-velocity hoods therefore cost at 
least $75/hood more than link type but 
can often be justified on other savings. 
Downdraft hoods can only be justified on 
premise that filters must be blast-pro- 
tected & therefore located in basement, 
below labs, in order to eliminate cost & 
weight of penthouse shielding & blast 
protection. 


Iters: 


Own opinion is that shielding ot final 
filters to justify downdraft design is not 
warranted—but each project must be 
carefully considered. One other con- 
sideration favoring downdraft design 1s 
procedure of exhausting fume exhaust 
from tall stack (75-200’). Location of 
stack & exhaust air collection may lead 
to downdraft design. Complete evalua- 
tion necessary—if “final” filters are in- 
adequate & stack is justified, then down- 
draft design may be in order. 

Installation of prefilters (or properly 


“roughing” filters) at hoods themselves _ 


will affect hood design: 


e filters across entire back area of hood © 


filter in exhaust duct 


. 
_@ filters in both locations 
e 


installation in exhaust duct near hood 
may be impracticable because of large 
size of filters 

e one advantage of keeping roughing 
filter out of hood is possibility of hav- 
ing top & bottom air outlets thru ad- 
justment of baffle slots 

e reduction of hood exhaust system con- 
tamination often justifies use of filters 
within hoods. 


individual laboratory rooms: 


Modular design implies constant de- 
mand on all facilities. Air supply is de- 
signed to be common for all conditions & 
hoods may be located at certain stand- 
ard positions within module with ex- 
haust duct extensions as required. If 
hoods are not installed, or if controlled 
so that they handle less than normal air, 
lab bypass is frequently required to ex- 
haust additional air from module. 
Often an individual lab consists of more 
than one module, with repeated facili- 
ties. 


air supply systems: 


Supply air usually originates at main 
duct in basement, rises in branches in 
furred space & is delivered to rooms at 
low velocity thru perforated ceiling pans 
or special outlet panels. 


three types of updraft hoods 
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Air conditioning air quantity delivered 
directly to room may vary from 400 to 
850 cfm in normal size modules from 
200 to 300 sf. This usually not enough 
to supply air for one hood/module. Hood 
make-up air is most economically taken 
irom corridors & other clean areas (of- 
fices, etc). When this is not sufficient, 
additional air may be introduced into 
corridors. Where great variations in de- 
mand occur some controls will be neces- 
sary. 

Standard practice to provide louvers in 
doors or in walls between labs & corri- 
dors—provide standard detail for ‘“‘blank- 
ing’ where not required. 

Special peak demands met by booster 
cooling coil & local reheat coil in branch 
supply air duct just before it enters lab. 
Booster cooling practicable if demand is 
not more than 25° F drop. 


Basic principle of balancing hoods & by- 
passes is that total quantity of air needed 
for air conditioning must be exhausted 
from lab & prevented from counterflow- 
ing from lab to corridor or other spaces 
to insure that contamination within lab 
will either stay there or go into exhaust 
system. 

General distribution into lab usually by 
introduction over major portion of area 
&« exhaust thru hoods. When hoods are 
omitted, bypasses must be designed to 
substitute for them. 

Investigate air velocity conditions care- 
tully both at hoods & at bypasses. High- 
velocity delivery near hoods may cause 
‘aspiration of vapors from hoods during 
periods of low face-velocity. 

Air supply factors include 

e fresh air intake 

zoning 

adaptability to desired airflow pattern 
suitable control 

provision for offtime or shutdown 
operation. 


Zoning of air supply includes considera- 

tion of following factors 

e best flexibility secured with labs 
served by “exposure”? zone with local 
booster reheat coils for each modular 
branch & provision for future booster 
cooling coils if required 

e “exposure” zone meets transmission, 
solar & normal occupancy loads & 
booster installations take care of spe- 
cial needs of module 

e chilled-water ladder 
booster cooling coils 

Air supply control is not complicated un- 

less variable supply is installed for vary- 

ing hood demand 

® constant supplv: start & stop opera- 
tion of supply fans with interlocks be- 
tween supply « exhaust 


extensions to 


42"9 EXHAUST 
THRU ROOF 


22 X14 TOP 


FAN LOFT 
LAB EXHAUST 
FAN 


BACK DRAFT DAMPER 
22X14 BOTTOM PLENUM 


BY-PASS 


VARIABLE 
AIR 


CORRIDOR ISOLATION 


MOTORIZED 
DAMPER 
SAMPLING 
ELEMENT 


ROOM 


ELEVATION 


+ 4 


Section thru air supply & ex- 
‘haust systems for R/A laboratory 


e variable supply: must maintain 
selected pressure differentials between 
spaces concerned. 

e offtime or shutdown reduction of air 
quantities handled will yield consid- 
erable savings—problem is to main- 
tain desired airflow pattern & desirable 
(if reduced) face-velocities for hoods. 


fume exhaust systems: 


Two basic types of hoods lead to up- 
draft or downdraft exhaust duct  sys- 
tems 


In Argonne Chemistry Building 

e exposed round ducts collect exhaust 
from all hoods along each module 
line 

e service shaft up 

e ‘dirty’ plenum above 

e final filters & fans 

Additional protection & flexibility may 

be provided by multiple air paths between 

dirty & clean plenums & locations for 

final filters—permits use of any module 

on filtered or unfiltered basis. 


Probably not desirable to attempt to keep 
prefilters out of labs (to avoid handling 
contaminated filters) by placing them 
just ahead of final filters—results in con- 
tamination of exhaust system between 
hoods & filter location. Obviously filters 
must be on suction side of exhaust fans. 
Most of above applies to both updraft & 
downdraft systems. Note that to shorten 
working time with contaminated mate- 
rials, exhaust ducts should be exposed & 
fabricated in short sections. Typical con- 
nection for round ducts—wraparound 
tape with thumbscrew. 

All lab bypasses should be connected to 
dirty plenum to provide necessary filter- 
ing « should be equipped with a pre- 
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filter at damper locations if prefilters are 
normally installed at hoods. 


Arrange exhaust ducts to permit exten- 

sion to any position along inside face of 

either wall of a module room to permit 

flexibility of hood location. Branch duct 

size must permit max hood installation 

proposed. Updraft system permits easy 

interchange of hoods & lab bypass open- 

ings 

Fume exhaust system types include 

e single hood exhaust fan (one/room) 
direct to atmosphere 

e single module room exhaust system 
direct to atmosphere 

e multiple room or central system direct 
to atmosphere 

e two or more central exhaust systems 
serving multiple rooms with exhaust 
to pressure plenum connected to tall 
exhaust stack 

e single central system serving exten- 
sive layout with exhaust fans at tall 
exhaust stack. 


Each type must be considered in relation 

to building & most reasonable solution 

selected. In larger lab projects properly 

designed single room exhaust system 

offers following advantages 

e eliminates multiplicity of 
stacks, fans & filters 

e permits airflow pattern wth fixed 
static pressure differentials 

e provides uniformity & flexibility of 
facilities 

e reduces system maintenance cost & 
time 

e isolates all balancing problems to 
single room 

e eliminates contamination of any other 
system, reducing shut down time 

e permits local filtration on selected 


exhaust 
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basis 

e isolates corrosion effect to local room 
system 

e reduces cost thru use of less expensive 
materials except for severe service 

e permits max diversity of air demand 

e reduces leakage factor on exhaust sys- 
tem. 


Central systems are premised on tall 

stack exhaust & 

e because of pre- & final filter efficiencies 
it is difficult to justify cost of expen- 
sive alternate of tall stacks 

e single central system may not meet 
requirement of min pressure In ex- 
haust plenum (desirable for stack dis- 
persion of exhaust) because of dif- 
ficulty of maintaining proper static 
pressure at remote parts of large suc- 
tion plenums 

e neither tall stacks nor central systems 
are cheap. 


At Los Alamos Scientific Lab fume ex- 
haust is on a central system, with capil- 
lary air washers, serving hoods & vacuum 
bench connections. 


building air balance: 


e consider over-all economics of air sup- 
ply, exhaust & operation 

e analyze each building separately 

e essential to keep airflow pattern from 
“cold” to “hot” 

e vitiated air from administrative areas, 
“cold” rooms & corridors provides low 
cost make-up air for hoods 

e airlocks to isolate portions of build- 
ing have been studied & found of 
doubtful value since it is difficult to 
make them airtight & pressure dif- 
ferentials are relatively low—conse- 
quently difficult to control 

e supply air must meet air conditioning 
& hood requirements. Straight-thru- 
constant-volume system seems most 
practical although it limits number of 
hoods to known constant volume. 
Variable-volume system permits ex- 
pansion of hoods but requires addi- 
tional controls 

e economical operation requires provi- 
sion for offtime or shutdown operation 

e min air handled must permit heating 
if all heating is by air 

@ min operation must provide for opera- 
tion of certain hoods, glove-boxes & 
caves requiring continuous exhaust 
(at least on reduced volume basis) 

e certain constant temp & humidity 
spaces require continuous operation 

e split system with transmission loads 
on hot water or steam radiation per- 
mits offtime air handling operation 
for critical hoods & constant condition 
rooms only. 
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control systems: 


‘Two basic types 


supervisory control of air handling 
system 
hood face-velocity & exhaust system 
control. 


Supervisory control 


does not imply single point control 
should provide central indication of 
operation failure of major supply & 
exhaust fans 

local audible or visual alarm in each 
lab or group of labs to announce 
failure of selected static pressure dif- 
ferentials 


Hood face-velocity control 


in straight-thru-constant-volume sys- 
tem includes proportional bypass 
dampers 

in variable-volume system may be 
either electronic or pneumatic hood 
face-velocity control. 


At Argonne a typical lab hood control 
system consists of a pneumatic hood face- 
velocity & exhaust plenum control sys- 
tem which permits hook-up of 8 fans on 
any number of modules 

Electronic type (Argonne) includes hot 
alr anemometer for sensing device 


Exhaust system controls 


to maintain static pressure differentials 
between various spaces in building 
in single room system with local fans 
exhaust plenum control senses local 
conditions & keeps local equipment 
operating as required 

in central systems control is more 
complex with increased problems of 
sensing & maintaining differentials at 
all points 

either system may be cheaper depend- 
ing on actual design conditions 


blast protection: 


Protection complicated by extensive na- 
ture of lab air handling « exhaust sys- 
tems. Probably impossible to prevent 
transfer of effects of intense blasts. Very 
expensive to provide shielding, mechan- 
ical blast dampers & automatic controls. 
May be better to disperse facilities with 
no special blast protection. 


Shielding of filters may lead to increased 
cost of structure & will affect decision 
on downdraft or updraft hood design. 


emergency power: 


Reduce as much as possible to avoid ex- 
pense of duplication—can usually justify: 


operating exhaust system at reduced 
quantity to maintain airflow pattern 


BULLETIN OF THE AMERICAN 


operating air conditioning only for 
constant condition rooms 
operation of control systems 


materials: 


supply air systems principally of gal- 
vanized iron 

exhaust systems often have been of 
stainless steel but hard to justify— 


alternates include 

Galbestos 

Lucoflex 

Uscolite 

Careyduct 

Aluminum 
Where dilution is great, galvanized 
iron is satisfactory 
For underground masonry ducts, con- 
crete with & without Amercoating, 
vitrified tile or acid-resisting brick 
have been considered adequate. 


A prepared panel of specialists discussed 
« showed slides of related material after 
which there was an active question & 
answer period. 


Panel for this session included: 


‘Dr. W. N. Witheridge, Moderator 


General Motors « ASHVE 


Dr. Leslie Silverman 
Harvard University 
(air cleaning) 


Walter Smith 
Arthur D. Little, Inc. 
(absolute dry filter) 


James May 
American Air Filter Co. 
(other filters) 


W. G. Stockdale 
Oak Ridge National Laboratory 
(lab & hood design) 


Mr. Roberts « the panel also discussed 
six questions asked from the floor of the 
conference. 


Mr. Roberts & the panel also discussed 
at length a number of questions from the 
floor of the conference, including the fol- 
lowing: 


direct supply of air to hoods instead of 
using room air 

special chemical hood (non-R/A) de- 
veloped for DuPont 

condensation in hood roughing filters 
R/A in ducts & filters when activity 
level is 500 millicuries or lower 
sealed windows in labs 

filter materials which can be spon- 
taneously ignited 

location of hoods in labs to minimize 
possible counterflow of fumes. 
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FRAMEWORK 


v4 Beles STRUCTURAL system of a 
school building is the frame- 
work on which enclosing envelope is 
draped. The building itself takes on 
shape, size & mass of this frame- 
work. No building can be better than 
limitation set up by controls of this 
framework. A well designed school 
interprets this framework & an 
architect can tell almost from a 
glance at exterior of school just what 
framework consists of. This leaflet 
will help you understand this basic 
& important feature of school build- 


ing. 
THREE ELEMENTS 


In analyzing any structural sys- 
tem, we find that it is composed of 
three basic parts: 


e vertical supporting members 
e horizontal supporting members 
e deck material. 


Many combinations of materials & 
systems can go to make up these 
parts. Sometimes vertical & hori- 
zontal supports merge into one, as 
in rigid frame type of construction. 
In general, however, the three parts 
that go to make up any system can 
be properly identified, & if we think 
of these separate parts, it is simpler 
to understand & analyze the type. 
Often structural material or sys- 
tem is part of finished surfaces of 
rooms. This is case with masonry 
bearing-walls with exposed struc- 
tural columns & beams. Precast roof- 
ing deck, & often joists, are left ex- 
posed to form finished ceiling. Then 
structural system does double duty. 
In general, vertical supports fall 
into two major classifications: wall- 
bearing or column. Wall-bearing is 
oldest & often most economical type 
of construction, but it may waste 
space & result in an inflexible plan. 
Steel, concrete & fabricated timber 
have led to use of much smaller 
vertical column supports & wall- 
bearing construction has been elimi- 
nated to a large extent. This is espe- 
cially true of multi-story buildings. 
In those areas where resistance to 
earthquakes & violent winds is a 
major requirement, column supports 
are most frequently used in one- 
story construction as well, since they 
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can be braced easily by horizontal 
structural elements to resist hori- 
zontal forces. Masonry wall-bearing 
construction, on other hand, must 
depend upon its weight or cross 
bracing from partitions to resist 
high winds. 

Recently, perhaps due to high 
costs & scarcity of steel, there has 
developed a novel type of wall-bear- 
ing, one-story school construction. 
It is very well adapted to open plan- 
ning where repetition of several 
typical rooms occurs. It consists 
simply of a bearing wall between 
each classroom on which the roof 
(either flat or sloped) is supported. 
This allows use of ‘continuous win- 
dows on both sides of classroom & 
is adaptable to any type of section 
as well as to corridors with class- 
rooms on one or both sides. 

Another method of saving steel & 
still producing a rigid masonry build- 
ing is to reinforce the masonry with 
steel rods in the masonry joints, or 
to provide for them by special ma- 
sonry units. This construction is eco- 
nomical & is popular in earthquake 
regions. 

Column-type construction allows 
great freedom in exterior wall treat- 
ment & design of building form be- 
cause structure or frame can be in- 
dependent of enclosing materials: 
For example, columns may be placed 
within enveloping wall, free-stand- 
ing inside of wall, or free-standing 
outside the wall. 

Horizontal supports may be joist, 
beam, or truss, or any combination 
of these three. A very popular type 
is steel joist (spaced 16-36” on 
center) supported by either wall- 
bearing or beam construction. Beam 
construction in steel often supports 
steel joist construction or concrete 
slabs, wood or insulation plank or 
panel type decking. When it is com- 
bined with steel columns, it can be 
fabricated into rigid bents to resist 
horizontal forces. Concrete beam 
construction is often used on multi- 
floor projects. It is almost always 
combined with concrete deck & con- 
crete column construction. The truss 
has always been widely used as a 
horizontal supporting member for 
long-span construction, such as audi- 
torium & gymnasium. Lately, it has 
been used quite extensively in class- 
room design. 
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Deck construction consists of ma- 
terial placed over joists or small 
horizontal supporting members. 
Over steel joists, poured-in-place 
gypsum or precast light-weight con- 
crete decking is widely used. Wood 
planking is most widely used over 
wood construction. Recently a pre- 
cast decking combination of wood 
shaving, Portland cement & rein- 
forcing steel has been used on spans 
up to eight feet. It forms an_ in- 
sulated structural deck & sound- 
absorbing finish ceiling. Steel panel 
decking is available’ in long spans 
which form a finish ceiling with 
built-in acoustical material. Care 
must be used in any precast finish 
decking material to see that space 
provision is made for electrical con- 
duits. In concrete structures, con- 
crete itself very simply becomes — 
deck material. 4 

Combination of these three com- — 
ponent parts (vertical support, hori- ~ 


zontal support, & decking) into the 


building forms the structural sys- 
tem. It can be seen that there is al- 
most an unlimited number of com- 
binations of types that can be as- 
sembled from material available. 


MATERIALS 


In any structural system, basic 
materials used are concrete, steel, 
& wood. Concrete has advantage of 
being, in itself, fire resistant &, be- 
cause it is a plastic material, it is 
easily adapted to unusual shapes. 
Its disadvantage is characteristic 
heavy weight. Consideration should 
be given to this material both as 
cast-in-place & as precast units. 


Steel is readily fabricated from 
structural shapes, lightweight bars — 
& sheets into structural members 


that will meet almost any condi- 
tion. In itself, it is not a fire-resist- 
ing material. It does produce con- 
struction that is light in appearance. 
Wood is Simplest material to handle 
in a great many respects & is per- 
haps easiest to fabricate. Use of 
high-grade, waterproof glues with 
laminated construction & use of 
modern metal connectors to increase 
strength of joints has given wood 
construction new possibilities. Of 
course, it has disadvantage of be- 
ing a combustible material. 
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1. RIGID STEEL FRAME 2. EXPOSED FRAME 3. CONCRETE BENT FRAME 


designed for demountability steel beams on masonry wall supporting steel beams & columns integrated in semi-rigid 
acoustical ceiling purlins & lightweight roof deck bents—concrete slab above acoustical tile 


CLASS ROOM 


CLASS ROOM 


op pomenn 


tS 


4. WALL-BEARING PLAN 5. STEEL JOISTS 6. STEEL TRUSSES 

masonry walls between columns support for floor structure supported on steel frame on steel columns & supporting steel purlins 
longitudinal joists permit continuous win- —note reinforcement of ends for bearing —lightweight plank roof deck—note win- 
dows—Nichols, Butterfield & Segerberg, Arch [Earle A. Deits, Architect dows to deck height (transverse trusses) 


7. PLANK AS CEILING FINISH 8. STEEL ROOF DECK 9. LAMINATED WOOD BEAMS 

i i deck teel lins—steel acoustical panel type with fireproofed steel on steel pipe columns—wood plank roof & 

oe a siete nas beams & columns (masonry block) ceiling—William Arild Johnson, Architect — 
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10. REINFORCED BRICK 
MASONRY 


bond-beam of brick & special clay units to 


hold steel rod reinforcing 
Structural Clay Products Institute 


CORRIDOR EXPANSION 
JOINT 


providing for movement in long structures 
Rhees Evans Burket, AIA 


11. 


12. SUNSHADE CANOPY 


protecting windows from sunlight 
McLeod & Ferrara, AIA 
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LATERAL & THERMAL 
STRESS 


In any type of construction, ade- 
quate precaution must be taken to 
insure proper resistance to lateral 
stress from wind, or, if need be, 
earthquake. Frame construction can 
be readily reinforced to take care 
of this lateral stress. By designing 
columns & beams as rigid bents or 
with knee-braces or equivalent, 
such stress can be taken care of. In 
masonry wall-bearing construction, 
walls which brace each other are 
used to resist these stresses. To some 
extent, the weight of masonry con- 
struction takes care of these stresses. 

Expansion & contraction of build- 
ing materials due to exposure to 
heat or cold is an item too often 
neglected or misunderstood. Any 
structure will expand & contract 
during changes in temperature. Soft 
materials, wood, do not present 
much of a problem in this respect. 
Rigid materials such as steel, con- 
crete, or masonry do present prob- 
lems, & allowances should be made 
for them. Particularly, thought 
should be given to this item when 
a combination of masonry walls & 
reinforced concrete or steel is used. 


LOCAL CONDITIONS 


Structural types now being used 
throughout the United States vary 
in detail, but, to a large extent, 
there is a surprising conformity in 
generalities. This conformity as to 
generalities is probably due to wide- 
spread dissemination of photographs 
of current schools in architectural & 
educational magazines, school ex- 
hibits & conferences. Rapid expan- 
sion of school plants since the war 
has made school architects & school 
boards very conscious of better 
buildings being built in their own & 
surrounding areas. 

Details of structural system are 
usually influenced by local condi- 
tions of available material & par- 
ticulars of shelter. In West & North- 
west, abundant supply of timber has 
resulted in very free use of wood 
construction. Concrete is widely used 
throughout the whole country, as 
well as masonry bearing-walls of 
concrete or brick units. Steel is also 


* Mr. Smith is a member of AIA Com- 
mittee on School Buildings. Illustrations 
not otherwise credited are work of Eberle M. 
Smith Associates. Photos by Astleford. 
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widely used. At present time, archi- 
tects are trying to find ways to 
eliminate at least the heavier sec- 
tions of steel in their designs be- 
cause of national shortage of this 
basic material. 

Shelter from the elements in the 
West means shelter from sun, rains, 
& earthquakes. Western structural 
systems must first of all be resistant 
to earthquake. For this reason codes 
prohibit use of unreinforced ma- 
sonry. To a large extent, one-story 
buildings are built of braced-timber 
or steel frame construction. Project- 
ing canopies are built into struc- 
tural system to protect windows from 
direct sunlight. Open covered pas- 
sages serve as connecting corri- 
dors. Cross-ventilation is provided in 
most rooms, resulting in natural air 
conditions. Thus, protection from 
elements in the West has led to de- 
velopment of one-story, open type of 
plan & framed structure. 

This type of structure has influ- 
enced, to a large extent, buildings 
throughout the country. In_ the 
North & East, where protection from 
cold weather is paramount, project- 
ing canopies are decreased; natural 
ventilation is supplanted by mechan- 
ical ventilation; & connecting corri- 
dors are built in, but open type plan- 
ning prevails. Structural framing 
need not be as rigidly braced to 
withstand lateral stress, & there is 
frequent use of wall-bearing sup- 
ports. 


THE FUTURE 


It is an architect’s duty to use his 
imagination & ingenuity constantly 
to explore new combinations of old 
materials & to examine new mate- 
rials with a critical eye. In today’s 
market of increasing costs & scarcity 
of skilled tradesmen, it is necessary 
to eliminate as much field work as 
possible. If use can be made of fac- 
tory-fabricated materials in larger 
units, there should be decreased 
costs in the field. Precast decks in 
longer spans certainly should be ex- 
plored to the limit. Precast concrete, 
lightweight concrete units & lami- 
nated wood all have possibilities. 


Whether column & beams are ex- 
posed on inside or exterior or 
whether exterior materials (such as 
supporting brick walls) are. brought 
inside the building, the structural 
system, if it is honestly thought out 
& clearly expressed, will help pro- 
duce good design. 
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Fire Protection—The Architect’s 
Responsibility. 


In a paper published in the JOUR- 
NAL of the RIBA Eric L. Bird, 
ARIBA, says: 

“Most architects can speak from first 
principles on matters of planning, sta- 
bility of structures, lighting, sanitation 
& acoustics, but very few on fire pro- 
tection. 

; “The architectural profession, &-espe- 
cially teachers of architecture, will 
doubtless view with aversion the growth 
of yet another technique affecting build- 
ing & demanding a place in an over- 
crowded curriculum of training, but fire 
protection remains a problem of national 
importance to the solution of which ar- 
chitects are especially qualified to con- 
tribute.” 


Resistance of Floor Coverings To Grease, 
Oils & Selected Reagents. 


The following results of the effects of 
grease, oils, alkalis, acids « bleaches on 
40 floor coverings from 17 different 
manufacturers are reported in the Na- 
tional Bureau of Standards Building Re- 
search Summary Report 80. 

Tests were made on coverings rang- 
ing from such general types of vinyl, 
rubber, linoleum, asphalt, & printed 
enamel to several proprietary materials. 
Reagents to which these coverings were 
exposed included beef tallow, kerosene, 
cottonseed oil, lubricating oil, solutions 
of soap, sodium carbonate, trisodium 
phosphate, sodium hydroxide, acetic acid, 
sulfuric acid, & hydrogen peroxide. 

As a standard testing technique for 
evaluating these properties was not avail- 
able, a technique was devised which 
essentially measured depth of a scratch 
caused by a “mechanical fingernail” 
after exposure of the material to the 
reagent for 24 hours. While this method 
has not as yet been thoroughly corre- 
lated with scratch resistance of floor 
coverings in service it has since been in- 
cluded in interim Federal Specifications 
for asphalt tile, No. SS-T-307 (GSA- 
FSS) of October 1, 1951. 

In detail, method involved use of a 
Taber Abraser equipped with an attach- 
ment for measuring shear hardness to 
determine softening effect of reagents on 
the various floor coverings. The coverings 
were prepared for testing by cementing 
the surface of a 2” x 4” specimen on one 
end of a hollow sheet-metal cylinder, 
114” in diameter. Ten milliliters of test 
reagent were poured into the cylinders, 
covered to retard evaporation, & allowed 
to stand for 24 hours. After reagent & 
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cylinder were removed from the speci- 
men, exposed surface was blotted lightly 
& examined visually for defects. 

Specimen was then placed on turn- 
table of Taber Abraser & a 1” scratch 
made by means of a sharp-edged tool on 
a pivoted beam under a load of 500 
grams. The tool was curved so that 
scratch-width was reasonably propor- 
tional to its depth. A scratch-width of 
over 150 mils was considered to indi- 
cate a softening effect; a scratch-width 
of between 100 « 150 mils, a slight soft- 
ening effect; & a width below 100 mils, 
no softening effect. 

Of various floor coverings tested, vinyl 
plastics were, in general, most resistant 
to grease & oils. With a few exceptions, 
they also showed fair to good resistance 
to alkalies, but a number of the plas- 
tic floor coverings were adversely affected 
by dilute acids. 

Regular asphalt tiles showed very 
poor resistance to most oils & only fair 
resistance to beef tallow. Some so-called 
“orease-resistant” asphalt tiles were not 
outstanding as regards grease & oil re- 
sistance, & most showed poor resistance 
to dilute acids. 


All linoleums were materially affected 
by alkaline cleaning solutions & were 
partially disintegrated by a 1% solution 
of sodium hydroxide. They provided poor 
resistance to acids & hydrogen peroxide, & 
with exception of brown battleship lino- 
leum, were appreciably softened by kero- 
sene. Several were also slightly softened 
by beef tallow. 

None of the rubber tiles withstood 
effects of kerosene but all were resistant 
to beef tallow. Their resistance to dilute 
acids & alkalies varied from good to 
poor. 

In general, enamel-print  felt-base 
flooring were damaged by alkaline clean- 
ers, dilute acids & kerosene. Mastic 
(bituminous) felt-backed floor coverings 
provided poor resistance to kerosene & 
were slightly softened by beef tallow. 
A proprietary floor covering having a 
resin-composition wearing surface showed 
fair to good resistance to various oils & 
reagents with exceptions of kerosene & 
dilute acids. A cork-composition flooring 
gave fair to good resistance for various 
oils & reagents with exception of sodium 
hydroxide. 

From an over-all viewpoint, the vinyl 
plastics tested possessed best properties 
for use in locations likely to be subjected 
to frequent exposure to grease, oils & 
alkalies. However, at least one vinyl 
plastic sample showed poor resistance to 
5 of the 10 reagents, & it is questionable 
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if vinyl plastic floor coverings can be 
satisfactorily installed on concrete sub- 
floors which are in direct contact with 
ground unless concrete floor has been 
thoroughly membrane-waterproofed. 
Asphalt tile, on other hand, can be suc- 
cessfully laid on a concrete floor which is 
subject to damp conditions. 


None of the reagents was highly de- 
structive to all of the samples. At least 
two materials showed excellent resistance 
to each reagent. Although materials of 
a given type tended to be resistant to 
same reagents, differences between re- 
sistance of individual samples of a given 
material was large enough to indicate 
desirability of testing samples of floor 
coverings where severe conditions are 
anticipated. 


Chapter Representatives for Collaboration 
With The Department of Education 
and Research. 


Paul L. Gaudreau has been appointed 
to succeed Howard G. Hall in the Balti- 
more Chapter. 

William F. Breidenbach has been ap- 
pointed to succeed Howard Dwight 
Smith in the Columbus Chapter. 

William Davies Eve has been ap- 
pointed to succeed F. Arthur Hazard in 
the Augusta Chapter. 

Wayne M. McVay has been appointed 
to succeed Ed Forsblom in the Kansas 
Chapter. 

George P. Simons has been appointed 
to succeed Keith E. Ponsford in the East 
Bay Chapter, California. 


Appointments to Committees. 


Arthur P. Davis, of the Washington- 
Metropolitan Chapter, has been ap- 
pointed to succeed the late Arthur B. 
Heaton on the Standing Committee for 
Simplified Practice Recommendation 
R 157-49, Boilers, Steel, Horizontal 
Firebox Heating. 

Ben H. Dyer, of the Washington- 
Metropolitan Chapter, & the Technical 
Secretary, have been appointed repre- 
sentatives of The Institute on ASA Com- 
mittee A97 on Gypsum Wall Board. 

Robert H. Dietz, of the Washington 
State Chapter, has been appointed to 
succeed Edward E. Sands as representa- 
tive of The Institute on ASTM Com- 
mittee C-19 on Structural Sandwich 
Constructions. 


Anti-Static Spray For Carpets and Rugs 
The application of a recently devel- 


oped spray it is claimed will overcome 
the electric shocks from static electricity 


~ 
or 
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produced by walking on rugs & carpet- 
ing. 

It is said the product is harmless to 
rug & carpet fabrics, does not affect 
colors, & that once treated a rug or car- 
pet will not produce static electricity for 
many weeks or months, depending upon 
amount of trafhic. 


Filing Equipment For Product Information. 


The Wabash Filing Supplies, Inc., 
Wabash, Indiana, has available guide 
cards & folders for use in connection 
with The A.I.4. Standard Filing Sys- 
tem & Alphabetical Index. 

Guides & folders are formed from 
heavy fibre stock with bonderized steel 
tab guides containing legibly printed 
index cards. 


Guides are provided for the 41 major 
divisions of the filing system and folders 
with metal tab guides are available for 
the principal sub-classifications under 
each major division. 


New Council Members. 


The following are new members of 


The Producers’ Council: 


Natural Gas Equipment, Inc. 
Pasadena 2, California 
Mr. M. G. Lowe, National Repre- 
sentative. 
Crown Iron Works Company 


Minneapolis 13, Minnesota 
Mr. Clifford Anderson, National 


Representative. 


The Sparta Ceramic Company 
East Sparta, Ohio 
Mr. Paul R. Herbert, Nattonal 
Representative. 
The Hollobilt Company 
Huntington Park, California 
Mr. D. D. Dunning, National 
Representative. 
Pittsburgh Corning Corporation 
307 Fourth Avenue 
Pittsburgh 22, Pennsylvania 
Mr. Paul D. Japp, National Repre- 
sentative. 
The Goodyear Tire & Rubber Company, 
Inc. 
1144 East Market .Street 
Akron 16, Ohio 
E. S. Ellies, National Representa- 
tive. 


Technical Bibliography 


Standards & Publications Available 
from The Superintendent of Documents, 
Government Printing Office, Washing- 
ton 25, D. C. (Stamps not accepted.) 


BMS Report 124—Fire Tests of Steel 
Columns Protected With Siliceous Aggre- 
gate Concrete. 15¢. 


Reporting results of fire tests, by the 
National Bureau of Standards, of four 
steel building columns protected by con- 
crete made with certain highly siliceous 
aggregates which may serve as a guide 
for selection of constructions to meet 
building code requirements, & as a 
measure of extent of compliance of build- 
ing practice with existing codes. 


Decay & Termite Damage In Houses. 


Farmers’ Bulletin No. 1993, U. S. 
Department of Agriculture. 26 pp. 6 
illus, S¢. 

A practical & informative treatise 
illustrating «& describing damage by 
termites & suggesting preventive pro- 
cedures. 


OTHER PUBLICATIONS 


The following four Approval Require- 
ments, Sponsored by the American Gas 
Association, Inc., 420 Lexington Ave- 
nue, New York 17, N. Y., have been 
approved as American Standard by ASA: 


American Standard Approval Require- 
ments for Central Heating Gas Appli- 
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ances, Vol. 1., Steam & Hot Water 
Boilers, ASA Z21,13,1-1951. 


These requirements represent basic 
standards for safe operation, substantial 
& durable construction, & acceptable per- 
formance of central heating gas fired 
steam & hot water boilers. 


American Standard Approval Require- 
ments for Central Heating Gas Appli- 
ances. Vol. II, Gravity & Forced Air 
Central Furnaces. ASA Z21.13.2-1951. 


These requirements represent basic 
standards for safe operation, substantial 
& durable construction, & acceptable per- 
formance of gravity & forced air central 
furnaces. 


American Standard Approval Require- 
ments for Central Heating Gas Appli- 
ances, Vol. III, Gravity & Fan Type 
Floor Furnaces. ASA Z21.13.3-1951. 


These requirements represent basic 
standards for safe operation, substantial 
& durable construction, & acceptable per- 
formance of gravity & fan type gas fired 
floor furnaces. 


American Standard Approval Require- 
ments for Central Heating Gas Appli- 
ances, Vol. IV, ASA Z21.13.4-1951. 


These requirements represent basic 
standards for safe.operation, substantial 
& durable construction, & acceptable per- 
formance of gravity & fan type vented re- 
cessed heaters. 


The following two American Stand- 
ards are available from The American 
Society of Mechanical Engineers, 29 
West 39th Street, New York 18, N. Y. 


American Standard Wrought-Copper & 
Wrought-Bronze Solder-Joint Fittings. 
ASA B16.22-1951. 75¢. 
Includes pressure ratings, fitting di- 

mensions & tolerances. 


American Standard Malleable-Iron 
Screwed Fittings, 150 lb. ASA B16.3-1951. 
$1.00. 

Includes pressure ratings, thickness 
tolerance, threading, & fitting dimensions. 


Warm Air Perimeter Heating No. 4. 
National Warm Air Heating « Air 
Conditioning Association. 145 Public 
Square, Cleveland 14, Ohio. 28 pp. 
8% x 11, illus, $1.00; 

A new design bulletin describing x 
illustrating installation of warm. air 
perimeter heating in structures without 
basements, or having crawl spaces. 

Methods recommended are cumula- 
tive result of a great amount of practical 
on-the-job research & investigation, com- 
bined with research conducted at the 
University of Illinois. 

The new Bulletin No. 4. discusses 
“Site Selection & Preparation,” ‘“Per- 
formance Characteristics,’ ‘‘Perimeter 
Warm Air Outlets « Return,” ‘“Con- 
struction,” & “Installation” details, 
“Design Procedure,” « “Common In- 
stallation Practices,’ as identified with 
each of the five classified systems. 
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Air Flow Through Conventional Window 
Openings. 
Theo. R. Holleman, Assistant Re- 
search Architect. Research Report No. 
33. November 1951. Texas Engineer- 
ing Experiment Station, Wollene Sta- 
tion, Texas. 45 pp. 8% x 11. illus. 
Continues the program of environ- 
mental engineering research directed 
toward obtaining data from which a 
scientific approach to total environmental 
control of buildings can be developed. 
Describes & illustrates directional pat- 
terns of air flow through various types 
of window openings with particular ref- 
erence to its effect on summer comfort. 


Proceedings of the First U. S. Conference 
on Prestressed Concrete. 

Prestressed Concrete Conference, 

Room 1-163, Massachusetts Institute 

of Technology, Cambridge 39, Mass. 

$1.50, plus 12¢ postage in the U. S., 

21¢ to Canada & abroad. Checks to 

be payable to M.I.T. Account No. 

1793. 63A. 

Increasing interest in prestressed con- 
crete, & the fact the subject will be in- 
cluded in the program of the coming 
~ Convention of The Institute in New 
~ York City, makes availability of the Pro- 
ceedings of this Conference of particular 
informative value. 


Financing The Home. 
12 pp. 8% x 11. illus. 10¢. Circular 
Series Tages No. Al.3. Small Homes 
Council, Mumford House, University 
of Illinois, Urbana, Illinois. 
A step-by-step analysis, in simple 
terms, of home ownership financing. 


Modern Window Shading. 


28 pp. 8% x 11. illus. E. I. Du Pont 

De Nemours & Co., Inc., Newburgh, 

ING Ys 

A booklet illustrating & describing 

washable « flame-resistant shade cloth, 
showing various types of Mer auom 
with specifications & flame-resistant test 
data. 


Copper Sheet Metal Work. 


The American Brass Co. 

20, Connecticut. 

A folder containing 15 detail sheets 
illustrating &« describing various applica- 
tions of copper sheet metal work. 


Waterbury 


How and Where To Specify Stainless Steel 
In Architecture. 


American Iron & Steel Institute, 350 
Fifth Avenue, New York 1, N. Y. 20 


pp. 8% x 11. 
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Describing various types of stainless 
steels, including recommended uses & a 
specification guide. 


Residential Chimney Design & Construc- 
tion. 
Vol. 3. No. 1. Technical Notes on 
Brick & ‘Tile Construction. Structural 
Clay Products Institute, 1520 18th 
Street, N. W., Washington 6. D. C. 
Informative presentation of the sub- 
ject, with references to results of recent 
research on performance of residential 
chimneys. 


Threshold Handy Portfolio. 
Wooster Products, Inc., 
Ohio. 

A portfolio containing 21 plates show- 
ing details of cast, rolled steel & ex- 


truded thresholds. 


Wooster, 


Constantino Brumidi-Michelangelo of The 

U. S. Capitol. 

Myrtle Cheney Murdock. 110 pp. 10 

x 1234. illus. Monumental Press, 

Inc. 1720 M Street, N. W., Wash- 

ington, D. C. $10.00 ($7.50 to Mem- 

bers of The A.I.A. 

This outstanding record of the work 
of a too little known artist, the result of 
14 years of patient research, contributed 
to the action of the Congress in the re- 
cent marking of his negelected grave 
with a bronze tablet. 

The inclusion of the first color re- 
productions ever made of Brumidi’s 
Capitol frescoes faithfully record the 


artist’s genius. 
Architects & Engineers’ Data Book, 
B-2161-E. 

Westinghouse Electric Corporation. 


330 pp. 8% x 11. illus. 

A new & revised edition of this com- 
prehensive electric data book. 

Divided into three general equipment 
categories of power plant, electrical dis- 
tribution, & utilization & accessory equip- 
ment with a section on engineering data, 
& residential electrical planning. 

Members of The Institute may obtain 
copies by contacting nearest District 
Office of The Westinghouse Electric 


Corporation. 


An Experiment In Architectural Education 
Through Research. 


Research Report No. 32. November, 

1951. Texas Engineering Experiment 

Station, The Texas A « M College 

System, College Station, Texas. 

A report of problems posed & results 
obtained in an experiment in architectural 
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education in which teams of students 
studied the planning problem of light- 
ing & ventilating a school room using 
scale models & research techniques to de- 
termine relative efficiencies. 

Report includes student reactions to 
the experiment as well as comments of 
a number of well-known architectural 
educators & practitioners. 


Traffic Engineering Handbook. 

Edited by Henry K. Evans. 2nd ed. 

514 pp. illus., diags., tables. 6 x 9 

New Haven: 1950: Institute of Traf- 

fic Engineers. $6.00. 

Prepared by sixteen authorities, this 
book covers all phases of traffic prob- 
lem. One chapter on parking & loading. 
Bibhographies are included for most 
chapters. 


Don Graf’s Data Sheets. 


Thousands of Simplified Facts About 
Building Materials, Planning & Con- 
struction. 

By Don Graf. 2nd ed. 809 pp. plans, 

diags, tables. 4 x 7 New York: 1949: 

Reinhold Publishing Corporation. 

$8.50. 

In revising this handy reference book, 
many references to specific products have 
been eliminated as it was felt that mate- 
rial included should be basic. New mate- 
rial has been added, some minor items 
omitted, & index has been expanded. The 
tvpe page has been increased in size & 
the borders of the first edition have been 
eliminated, making for greater legibility. 


Laboratory Design. 


Edited by H. S. Coleman with intro- 
duction by Roland Wank. 393 pp, 
photos, diagrams, plans, bibliography, 
9 x 12. New York 1951: Reinhold 
Publishing Company. $12. 

An exhaustive report of the National 
Research Council’s Committee on De- 
sign, Construction & Equipment of Labo- 
ratories. The book is divided into four 
parts, each of which discusses thoroughly 
a particular aspect of laboratory study: 

e general discussion of materials, 

facilities, services & equipments 

e teaching laboratories 

e industrial laboratories 

e concise illustrated descriptions of 

some modern laboratories 

This is a compact study of every type 
of industrial «& academic research labora- 
tory with diagrams & plans presenting a 
direct approach to special problems. The 
editor is chairman of the National Re- 
search Council’s Committee &, since 
1918, Assistant Director of the Mellon 
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Institute of Industrial Research. He is 
an authority on laboratory design. The 
volume is fully annotated, furnished with 
bibliography & index. 


Pile Foundations, Theory-Design-Practice. 
By Robert D. Chellis, 681 pp. illus., 
diags., tables. 6 x 9 New York: 1951: 
McGraw-Hill Book Company. $12.50 
Comprehensive text on pile founda- 

tions. Chapter headings include Basic 

principles, Pile-driving analysis, Selec- 
tion of pile & methods of driving, Pile 
grouping & spacing, Structural design of 

piles, & Solidification of soils. Some 90 

pages are devoted to subject of deteriora- 

tion & preservation of piles. Various 

American & British piles & their installa- 

tion are described in detail. 

Sixty cases of pile failure are discussed, 
indicating cause of failure, prevention & 
remedy. Different types of failure cited 
reveal the multiplicity of factors to be 
considered to assure a firm foundation. 
Text is supplemented by extensive tables 
& appendix material, in addition to a 
lengthy bibliography. 

In substance it would seem well 
planned to meet the author’s aim “to 
provide in one source the information 
required for the design, driving & main- 
tenance of pile foundations.” 


Venting of Gas Appliances 

Metalbestos Division, William Wal- 

lace Co., Belmont, Calif. 

A pocket-size booklet illustrating and 
describing the proper method of venting 
gas burning equipment. 


Electric Illumination 

Second edition. By John O. sian 

buehl. 446 pp. illus., charts, diagrs. 

Gu xa New “York: -19512. John 

Wiley & Sons, Inc. $8. 

A discussion of louverall lighting sys- 
tems is among the new material added in 
this treatment of the principles under- 
lying the specification and design of elec- 
trical lighting for commercial and_ in- 
dustrial buildings. 


Standard Specifications for Vermiculite 
Plastering and for Vermiculite Acous- 
tical Plaster 
Vermiculite Institute, 208 South La- 
Salle Street, Chicago 4, Illinois. 12 
pp. 8% x 11. 

Recommended Standard Specifications 
for the use and application of Vermiculite 
Plastering and Vermiculite Acoustical 
Plaster, based on the American Standard 
Specifications for Gypsum Plastering. 


ASA A42.1-1950. 


- Environment and Health 


The Public Health Service of the Fed- 
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eral Security Agency. 75¢. 

Presenting in a well organized and 
well illustrated format 14 chapters de- 
voted to a summary of the latest infor- 
mation relative to health factors in 
present-day environment, — including: 
Drinking Water, Water and Air Pollu- 
tion, Milk and Food, Pest and Refuse 
Control, School and Rural Environ- 
ments, The Administrative Task, Basic 
and Applied Research. 


Urban Sociology and the Emerging Atomic 
Megalopolis 


By Jesse Walter Dees, Jr. 538 pp. 


illus., diagrs. 9 x 12. Ann Arbor, 
Mich.: 1950: Ann Arbor Publishers. 
$4. 


An introductory textbook on urban 
society, incorporating in large part ex- 
tracts and illustrative material dealing 
with actual cases. 


Soil Testing for Engineers 


By T. William Lambe. 165 pp. illus., 
diagrss 95x 1k New. Yorks 195i 
John Wiley & Sons, Inc. $5. 


A textbook for the teaching of soil 
testing that should also prove of value 
to the practising engineer. A chapter is 
devoted to each of several common 
laboratory soil tests, discussing apparatus 
and supplies needed, a recommended pro- 
cedure, calculations, and results. 


The Masonry House, Step-by-Step Con- 
struction in Tile and Brick 


By Lee Frankl; 


‘Training-thru-sight 


Associates, Inc. 124 pp. illus. 81% x 
11. New York: 1950: Duell, Sloan 
& Pearce. $2.95. 


Making use of visual training tech- 
niques the author and his associates have 
written this volume showing how to build 
a given masonry house. Employing 
modular designs and materials, it was 
prepared in cooperation with the Struc- 
tural Clay Products Institute. 


Our Atomic Heritage 


By Arnold B. Grobman. 147 pp, dia- 

grams, 5!4 x 8!4 Gainesville, Fla: 

University of Florida Press $2.95 

A report of effects of radiation on 
heredity, based on author’s firsthand ex- 
periences in wartime experiments of 
Manhattan Project. 


He reviews vital questions of effects 
of atomic radiation in genetics; discusses 
growing medical & industrial importance 
of isotopes & spectacular research in that 
field. He also evaluates social implica- 
tions of atomic bomb. 
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This is an atomic energy primer which 
gives an introduction to & a survey of 
the field but does not attempt to give 
an exhaustive account. 


Industrial & Safety Problems of Nuclear 
Technology 


Edited by Morris H. Shamos & Sidney 
G. Roth. 368 pp, photos, diagrams, 
tables. 5144 x 8 New York: 1950: 
Harper & Brothers $6 


Nineteen contributions dealing with 
the application of atomic energy to in- 
dustry, agriculture, technology & medi- 
cine in general; by 21 experts in the 
fields of industrial development, nuclear 
research, radiation, medicine & casualty 
insurance. Material originally presented 
at conference sponsored by AEC & 
NYU’s Division of General Education. 
Appendix includes 2 panel discussions 
on specific problems which confront in- 
dustrial workers in atomic energy field. 
Useful reference volume for those using, 
or contemplating using, radioactive ma- 
terials. 


“Health In Schools 


20th yearbook of the American Asso- 
ciation of School Administrators. Re- 
vised edition. +77 pp, 6 x 9 Washing- 
ton D.C.: 1951: National Education 
Association $4 


Although designed primarily for school 
administrators, there are implications for 
architect, particularly in chapter on 
healthful school environment. Such fac- 
tors as seating, ventilating, heating, light 
& color are considered. Building factors 
influencing health of teachers are enumer- 
ated & special mention is made of sound- 
conditioned rooms used for music, physi- 
cal education classes & swimming instruc- 
tion in which teachers often spend entire 
day. 


Water 
Uses 
By Eskel Nordell. 526 pp, illustra- 
tions, diagrams, tables, 6 x 9 New 
York: 1951: Reinhold Publishing 
Corporation $10 


Treatment for Industrial & Other 


Practical reference work on condi- 
tioning & treatment of water supplies for 
industrial & domestic uses. Includes water 
requirements ; Current water-treatment 
practices in various industries; processes 
& equipment used in treating water; 
water-softening processes. Includes bib- 
liographies & useful tabular data. 
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Modular Construction Makes Sense 


DDRESSING A MEETING of 
Minnesota general contractors 
early in the winter, architect John R. 

_ Magney stated that Modular Coordina- 

tion will permit the industry to “build 

good buildings better and with less labor 
and material than we would be able 
to do with former methods.” Mr. Mag- 
ney Is an associate in the firm of Magney, 

‘Tusler & Setter in Minneapolis, which 

converted to Modular dimensioning and 

materials several years ago and he based 
his remarks upon the experience of that 
firm in the use of the Modular Method. 

“It is not complicated and full of a lot 

of mysticism,” he pointed out, but rather 

is “simple and mistake-proof.’ Saying 
that Modular Coordination opens the 
door to great improvements in the con- 
struction process which are as yet un- 
realized, Mr. Magney enumerated his 
reasons for favoring the Modular 

Method. His very cogent presentation 

is quoted herewith: 

“As an architect, I like the Modular 
Coordination system because it makes 
my drafting room procedure much easier. 
My Modular experience began about 
five years ago when our office was com- 
missioned to do the Veterans Hospital 
for Duluth. I was very skeptical when 
it was decided at the top level to do the 
job on the Modular basis. However, it 
was not long before I could see a better 
method of building. From that time the 
“Modular magic,” as we have come to 
call it, became a part of our daily archi- 
tectural lives. A few years later our 
office adopted the Modular Method as 
standard office practice. 

“To appreciate the system an archi- 
tect must believe that a masonry build- 
ing should be laid out to masonry 
measurements, both vertically and hori- 
zontally. To do this under the old sys- 
tem, the architect was obliged to use the 
brick scale which told him how many 
brick and how many joints for every 
wall, pier and opening. Then he had 
to add a joint for the openings and sub- 
tract a joint for the piers, and he ended 
up with dimension numbers that were 
loaded with fractions of inches, making 
them difficult to letter and to check. 
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“In the Modular system, measure- 
ments are in multiples of four inches. 
This simplifies dimensioning in several 
ways. You do not have to use brick 
scale—the architect’s scale is sufficient. 
With everything on a 4-inch module, 
every nominal dimension is in feet and 
even inches, It is so simple that you can 
check dimensions very easily. 


Grid lines 


“The module measurement is not only 
four inches, but is also definitely located. 
For example, in a course of nominal 
stretchers every other 4-inch module will 
fall on the center of a brick joint. For 
convenience, these are called grid lines. 
IT will discuss the value and simplicity 
of these grids in a moment. First let 
me explain two important Modular 
terms—‘nominal’ and ‘actual’ dimensions. 
Suppose you take a Modular brick and 
butter it on all six sides with exactly 
enough mortar to make half a joint. And 
you take many more Modular brick and 
butter them in the same manner. And 
you lay them in a wall three bricks thick. 
Because the width of a brick and a joint 
is four inches, you will have a wall 
twelve inches thick. But it is silly to 
have a half a joint on the outside of the 
wall and half a joint on the inside of 
the wall, so you take them off. And you 
have a wall that is actually twelve inches 
less one joint thick. The same is true 
in the length of the building. A build- 
ing that is dimensioned 100’-0” is actu- 
ally 100’-0” less one joint long because 
the exterior grid lines are a half joint 
outside of the face of the brick. 

“T have been asked many times how 
I am going to explain to the bricklayers 
that I want the building shorter than 
I said I did. I have answered that brick- 
layers are smart people—they will under- 
stand. I hope that you contractors will 
prove to the world that I told the truth. 

“Tn working out a Modular design, it 
is not necessary or even desirable that 
you remember these grid lines 4 inches 
on centers in all three directions. The 
important thing is that all dimensions 
shall be in increments of 4 inches and 
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shall be from center to center of brick 
joints. So a window opening where hori- 
zontal Modular nominal dimension is 4 
feet will be actually 4 feet plus a joint 
because of the half a joint on each jamb 
that we do not need. The same thing is 
true in vertical dimensioning, with one 
exception: Where you are using Modular 
brick which lay up 3 bricks and 3 joints 
in 8 inches, it is better to make all 
vertical dimensions such as for openings, 
for floor-to-floor, etc., in increments of 
8 inches. ‘he same is true when you are 
using cement blocks in which a_ block 
and a joint equal 8 inches. For horizontal 
dimensions in cement block work, you 
should use 8” increments so you will have 
either full blocks or half blocks. As you 
may know, the Modular cement blocks 
are a block and a joint equals 16 inches. 

“Speaking of cement blocks, our office 
has recently adopted the Modular block 
as standard office practice. ‘hat means 
we will not approve non-modular units 
on our jobs. In addition to regular blocks, 
the Modular suppliers are making pilas- 
ter blocks, lintel blocks and other special 
shapes that open up a new world in 
cement block construction. I want to 
commend these manufacturers who have 


converted to the Modular Method. 


Design module 


“One of the greatest advantages of 
Modular Coordination to the architect is 
that it permits him to use a design 
module in designing his buildings. This 
design module is a 3’-4’, 3’-8”, or 4’-0” 
grid. These are some we have used, al- 
though any convenient module that is 
an increment of 4 inches is satisfactory. 
These grids determine the window open- 
ings or mullion centers, locate many par- 
titions, and eliminate a large amount of 
dimensioning. And they fit in automat- 
ically with Modular units whether they 
are masonry, glass blocks, or windows. 
The lighting fixtures, acoustic tile, ceil- 
ing grilles are all located by these grids. 

“T want to make a special point of 
the value of these design grids. They af- 
ford a tremendous opportunity to save 
time, material, and money. They reduce 
chances of making errors in the drafting 


MARCH, 1952 PAGE 29 


MODULAR-DIMENSIONED DRAWINGS 


Drawings reproduced on this & ac- 
companying page are from a number of 
architectural offices & indeed share only 
the fact that they all, in their dimension- 
ing, make use of the Modular Method’s 
4-inch grid. As shown below (from 4’- 
scale plans for the West Virginia Uni- 
versity Biology Building, by Tucker « 
Silling, AIA, Charleston, W. Va.), the 
lay-out drawings—small-scale _ plans, 
sections & elevations whether architec- 
tural or structural— should as a rule 
dimension only to grid lines. Grid lines 


all dimensions will normally be in incre- 
ments of 4. Detail drawings are at 
large enough scale to indicate grid lines 
& necessary fractional dimensions will 
run to them, thus locating a detail with 
precision no matter how many places 
it occurs. Sill section at right (M. E. 
Manuel Jr. House, Greensboro, NC, by 
architect Charles C. Hartmann of that 
city) is an example of one possible grid 
location of a wood-frame-x-brick-veneer 
wall. Surface of a subfloor in wood frame 
construction customarily coincides with 
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Structural plan, West Virginia University Biology Building 
Tucker & Silling, AIA 
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Architectural plan, West Virginia University Biology Building 
Tucker & Silling, AIA 
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Examples of modular dimensioning of «x Green, AIA, of that city. That on 
window details: window on left is from right is from drawings for the Manuel 
drawings for the Camp Curtin Junior House, typical sill section of which is 
High School, Harrisburg, Pa., by Lawrie reproduced on preceding page. 
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room and on the construction job. I just 
can’t say enough good things about them. 


Potential savings 


“Time does not permit to more than 
touch on the basic principles of Modular 
Coordination. During the several years 
that I have lived with it I have become 
convinced that it has tremendous possi- 
bilities toward the end that we will build 
good buildings better and with less labor 
and material than we would be able to 
do with the former methods. But there 
is much more work to be done. 

“The first and perhaps the greatest 
responsibility lies with the architect. To 
make this system work and pay off he 
has to understand it and practice it thor- 
oughly and completely. He must detail 
and specify accurately and use Modular 
materials properly and intelligently. He 
must educate his staff and his clients on 
the Modular Method. I am sure that he 
can do this easily if he will try. I say 
easily because I believe the system is so 
simple and so mistake-proof. I have 40 
men working for me, most of whom are 
graduate architects. Many of them do 
not know anything but Modular dimen- 
sioning, and they would not have it 
otherwise; in fact, they cut their archi- 
tectural teeth on a Modular brick. Occa- 
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sionally we do a job in standard brick 
and they scream as though they had been 
stabbed, because of all the fractions and 
foolishness. 


Acceptance by manufacturers 


“A similar responsibility lies with the 
manufacturers — especially the brick 
manufacturers. I appreciate the problems 
they have in converting their plants. It 
has just been a few short years ago that 
I was criticized for using Modular brick 
because the selection was so limited. But 
it has been sometime now since our chief 
designer has complained that he is un- 
able to find a Modular brick that he 
likes—just because so many brick plants 
have by now been converted. The metal 
window manufacturers too have prob- 
lems. Their windows work in individual 
masonry openings, but only a few of them 
work in ribbons unless you use a 4-inch 
mullion. Glass block, at least the 8 x 8 
and 12 x 12, are not problems because 
they come in Modular sizes. Perhaps 
asphalt tile could be in 8 x 8 size and 
ceramic tile 4 x 4 including the joint. 
The plaster and paint manufacturers 
seem to be the few who can relax. 

“The efforts of the architects and the 
manufacturers will not be enough. It will 
take a lot of help from the various con- 
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tractors. First of all in trying to under- 
stand the system and in giving the system 
a fair trial. Don’t say that it is no good 


just because you have never used it be- 


fore. And don’t let it scare you. It is 
not complicated and full of a lot of 
mysticism. It is a simple system if you 
will only be open-minded and try to 
understand it. Many of you have done 
that and have found that it has great 
merit. 


“T feel like the tobacco advertiser who > 


comes before you to sweep away all 
claims. But I’m no witch doctor or medi- 


cine man—I’m an architect who believes — 


in Modular Coordination.” 


The Bulletin Board 
NLY EVENT bearing on Modular 


Coordination which has come to our 
attention will be a presentation on the 


subject by Raymond J. Ashton of Salt — 


Lake City, Fellow and Past-President of 


The Institute, scheduled for the morn- — 
ing of March 8 at the Broadmoor Hotel, ° 


Colorado Springs, where the Western 


Mountain Region (Utah, Wyoming, - 


Colorado, Arizona and New Mexico) 


‘will be holding its Regional Convention. 


